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Rufus L. Crockett who is known to 
thousands of Air Force Civil Engineers 
worldwide as ‘‘Davy” Crockett retired 
from Federal government service on 
12 September 1975, culminating a 
career that has spanned over 34 years 
of distinguished service. 

For the past year and a half, Mr. 
Crockett has served as the Deputy 
Assistant Secretary of the Air Force 
for Installations. As a result of his 
efforts in that capacity and on the 
occasion of his retirement, he was 
awarded the Air Force Exceptional 
Civilian Service Award by the 
Secretary of the Air Force, Dr. John 
L. McLucas. The award, the highest 
presented to civilian employees of the 
Air Force, recognized his con- 
tributions from 1 July 1972 to 12 
September 1975. The award 
ceremonies were held in the 
Secretary’s office at the Pentagon. 

The citation accompanying the 
award stated ‘’His_ professional 
competence and aggressive leadership 
in base development, modernization 
and upgrade of Air Force facilities, 
expansion of joint civilian and 
military use of airports, protection of 
airfields from unwarranted en- 
croachment, and his relentless pursuit 
of good neighborly relations with local 
communities have proven invaluable.’ 

The presentation marked the third 
time that Mr. Crockett was given this 
same award. He also received it in 


1965 and in 1972. 

Mr. Crockett’s Federal service 
began in 1940 with the Army Corps of 
Engineers. In 1954, he transferred to 
Headquarters US Air Force, where he 
served in principle positions within 
the Directorate of Civil Engineering 
until 1959. 

Following associations with the 
Aerospace Defense Command and Air 
Force Systems Command, he returned 
to the Directorate of Civil Engineering 
in 1962, serving as the Associate 
Deputy Director for Civil Engineering 
Operations. 

He then attended the Air War 
College Resident Course at Maxwell 
AFB, Alabama, in 1967, and returned 
the next year to the Directorate of 
Civil Engineering. In 1969, he was 
named Associate Director of Civil 
Engineering. 

Mr. Crockett was named Deputy 
for Installations Management, Office 
of the Deputy Assistant Secretary of 
the Air Force (Installations) in July 
1972. By October of that year, he was 
promoted to Acting Deputy Assistant 
Secretary (Installations). On 4 
December 1973, he was named Deputy 
Assistant Secretary of the Air Force 
for Installations. 

He has accepted a position with the 
George A. Fuller Company, a division 
of Northrup Corporation and will be 
located in Saudi Arabia by early next 
year. 
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The Air Force Engineering & 
Services Quarterly is an official non- 
directive Headquarters US Air Force 
publication, published quarterly 
under provisions of Chapter 2, AFM 
5-l. Its purpose is to provide Air 
Force Civil Engineers and Services 
personnel with a timely and com- 
prehensive picture of the im- 
portance, wide ranging involvement 
and direct relationship of civil 
engineering and services activities to 
successful accomplishment of the 
Air Force mission. It provides 
current information about 
significant civil engineering and 
services programs’ and _ ac- 
complishments throughout the Air 
Force; pertinent developments in 
science engineering and manage- 
ment; and_ educational/training 
opportunities for enhancing professional 
thought and development. The 
Quarterly is edited and published by 
the Civil Engineering School, Air Force 
Institute of Technology. Contributions, 
suggestions and criticism are welcome. 
Opinions’ expressed do not necessarily 
reflect the official viewpoint of the 
Department of the Air Force, the 
Director of Engineering & Services or 
the editorial staff. 

DISTRIBUTION: F. The Quarterly’s 
annual subscription prices are: 
$3.00 domestic; $3.75 foreign: 75 
cents per copy. Mail check or money 
order to Superintendent of 
Documents, Government Printing 
Office, Washington DC 20402. 
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In today’s political, economic 
and social environment, renewed 
commitments are being made by 
the Air Force to satisfy national 
policy and to take better care of its 
people. One important step in this 
renewed commitment was the 
creation of Engineering and 
Services. Although this con- 
solidation of civil engineering and 
certain services functions is 
designed to provide, through a 
single manager, improved 
customer services and_ the 
liveability at Air Force bases, it is 
also indicative of the Air Force 
desire to better interface with the 
comprehensive planning of local 
communities. Underlying the 
concept is the strong belief that 
Air Force national defense 
responsibilities can be better 
achieved by improving the 
residential and community en- 
vironment of air bases. 
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Air bases have’ unique 
characteristics. At bases with 
flying missions, the Air Force is 
simultaneously the “air carrier,” 
the airport operator, the manager 
of a highly specialized industry 
and a primary element in the 
national defense system. In 


This remodeled commissary offers an 
improved shopping environment. 
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by Lester H. Henriksen and Gary D. Vest, AIP 


municipal terms, it is also the 
owner—and the operator—of the 
residential communities and 
supporting commercial services. In 
addition, the air base is an integral 
part of the local and regional 
fabric as well as a _ functional 
element of the Federal govern- 
ment and a significant part of the 
local economy. Keeping these 
various facets in tune has much to 
do with the long term operational 
capability of bases as well as with 
the Air Force image. It also has 
much to do with the morale, 
motivation and productivity of the 
individuals who make up the Air 
Force family. 

Worldwide, the Air Force 
operates approximately 140 towns 
supporting or serving nearly three 
million people who are dependents 
(spouses, small children and 
teenagers), reservists and retirees 
as well as single and married 


ENGINEERING & SERVICES QUARTERLY 




















A typical enlisted dormitory room in USAFE 
features carpets and drapes. 


active duty men and women. The 
Air Force is its people. For all of 
them, Engineering and Services is 
designed to place major new 
emphasis on service to the 
customer. It is also designed to 
provide commanders with new 
insight in the management and 
operation of residential and 
community functions in today’s 
environment. 

Organizationally, Engineering 
and Services is simply a 
management action to consolidate 
certain established functions. The 
“idea,” however, was to take the 
first step in achieving a broad- 
based Air Force wide im- 
provement capability by creating a 
single organization to: (a) plan and 
conceive, (b) build and maintain 
and (c) manage and operate. 
Fundamental to this effort is the 
rationale that certain important 
objectives can be achieved as a 
direct result of improving the 
liveability of Air Force bases. 
Among these objectives are: 

®High morale, individual 
motivation and increased 
productivity. 

e Alternative choices and new 
opportunities for all people to 
fulfill individual desires. 

® Actions to correct problems 
of social and _ physical in- 
convenience. 

* Reduction of boredom and 
provision of satisfying leisure time 
opportunities. 

Achievement of these in- 
tangible objectives will allow the 
Air Force to accomplish its 
mission more effectively and 
efficiently in an environment 
where more must be done better 
with less. 

Engineering and Services in- 
volves management planning as 
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well as program and facility 
planning. It needs full-time at- 
tention, people who understand 
people and professional skills in 
the design arts, marketing and 
business and community planning. 
It involves how things look. 
color, floor coverings, room 
furnishings, landscaping and 
grounds maintenance. . . and how 
things work for people. 
operating hours, customer / user 
convenience, location and ac- 
cessibility of facilities, and the 
quality of “people” services and 
programs. 
Not An 


Experiment: En- 


gineering and Services is not: 


new. It is the Air Force adoption 


decision process. It is more 
concerned with management plans 
and policy support than with 
physical plans. Everything cannot 
be accomplished at once but, 
much that needs to be done is 
within reach. . . now. The key is 
bringing together groups of people 
who are. creative, highly 
motivated, and who understand 
what is needed, as well as how to 
get the job done. 

Multiplying Benefits: En- 
gineering and Services is con- 


cerned with what goes on. 

or what should go on... in 
residential and community areas of 
Air Force installations. It assumes 
that planning, building, main- 





many advantages. 





lighting and attractive displays 
accent this base exchange. 


Modem 


of an effort initiated in 1972 at 
Headquarters USAFE to do things 
better for people with what is 
available and to require new 
understanding of people needs and 
how to satisfy those needs. At the 
heart of the concept are feasible 
ideas and goals which can be 
turned into tangible, visible results 
and improvements’ through 
strategy planning. This planning 
starts at the beginning of the 


This recently constructed school within USAFE features colorful: carpeting which has 





taining and operating must be 
performed “with people in mind.” 
Engineering and Services is based 
on motivation, morale, produc- 
tivity, pride, management, equal 


opportunity, quality of life, 
community  liveability, com- 
munication, leadership, com- 
mitment, service to all and. 


accomplishment. It employs the 
concept of multiplying benefits 
which are achieved, not by 
focusing on the separate individual 
functions or attempting to improve 
them in isolation, but rather by 
managing an organization and a 
system in which all the parts are 
improved through a_ synergistic 
effect of supportive interactions. 
The whole, as a result, becomes 

greater than the sum of its parts. 
Starting With Questions: To 
the people of the Engineering and 
Services family this philosophy and 
approach offers unprecedented 
opportunities to career 
progression, visibility and 
management and professional 
development. The job calls for the 
contd on next page 


NOVEMBER 1975 3 











why aes contd 


asking and resolving of questions 
which heretofore were either not 
raised or considered to be beyond 
the conduct of normal duty. It is 
now expected that all Engineering 
and Services personnel take it 
upon themselves to ask—and 
seek—answers to such questions 
as, “What is everyday life really 
like at bases, stations and sites for 
everybody who is touched by Air 


Force operations. wives, 
children, first termers, civilians, 
etc. . . . and how can it be made 


better?” and “What can be done 
with this new capability to im- 
prove the delivery of goods and 
services to the customer?” 

This type of questioning (and 
the encouragement to do it) 
is designed to produce innova- 
tive solutions to new, as well 
as previously unidentified, unre- 
solved situations. In this re- 
spect, Engineering and Servic- 
es is analogous to the Nation- 
al Environmental Policy Act 
(NEPA). NEPA requires that 
proposed federal actions must take 
into account environmental and 
socio-economic impacts. As a 
result, most Air Force actions 
which could affect the quality of 
the environment are evaluated on 
this basis and, if negative impacts 
are identified, efforts are made to 
mitigate them. The Engineering 
and Services philosophy assumes 
that a similar approach _ will be 
taken with regard to eliminating 
negative impacts and fostering 


LESTER HENRIKSEN is a Community Planner, 
Air Base Planning and Development 
Branch, Environmental Planning Division, 
Directorate of Engineering and Services, 
Headquarters US 
Air Force. He holds 
a bachelor's de- 
gree in Landscape 
Architecture from 
the University of 
California at 
Berkeley. 
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positive aspects in on-base 
projects, programs and policies 
with regard to people factors and 
base liveability. 


Looking At The Job: In order 
to make this process work, 
members of Engineering and 
Services need to view the air base 
community in terms of how its 
liveability is perceived by people 
in many different situations: those 
who have much free time and 
those who have little free time; 
those who have no car and those 
who have one or more; those with 
high incomes and those in low pay 
grades; and those who stay at 
home as well as those who work. 





This on-base military clothing store offers a 
pleasant atmosphere. 


As many viewpoints and values 
as is possible must be satisfied. 
New awareness and skills will be 
needed in such areas as market- 
ing, communicating, motivating, 
productivity, community man- 
agement, commercial _ services, 
and the interdependency of social, 
economic, cultural, aesthetic, 
educational and_ recreational 
factors. 

The intent of Engineering and 
Services, as described above, 
cannot be legislated or forced 
through regulations. It is important 
to note, however, that most of the 
policies and “rules” that are 
needed to allow major im- 
provements in air base community 
areas have been written. Within 
this existing framework, Air Force 
decision makers have wide latitude 
to determine how land and 
facilities are used, where new 
buildings are located and when 
commercial and service activities 
will be open or closed as well as 
what the level of service to the 
customer will be. 

Whether or not Air Force 
people enjoy their living en- 





vironment and have a sense of 
community will depend on such 
things as the quality of gather- 
ing places (integrated shop- 
ping / community centers versus 
collections of separate buildings), 
the location of recreation / leisure 
time facilities where they best 
serve the people, the design of 
convenient safe streets and 
pedestrian systems and_ similar 
factors. It will also depend on the 
quality of programs, fashioned by 
management, to satisfy peoples’ 
everyday community needs. 
Provision of these amenities is 
within reach and can be ac- 
complished by Air Force decision 
makers. 


About The Future: Engi- 
neering and Services is a thres- 
hold program. The framework 
which has been established in- 
cludes the organizational structure 
and the _ physical resourc- 
es—buildings, roads, sidewalks, 
land and so forth, as well as 
the management responsibility 
associated with these resources. 
How the totality is managed—for 
people—will depend in large 
measure on the creation of a 
management environment within 
Engineering and Services which 
fosters creativity and innovation. 
Personal interest, motivation, 
individual initiative and com- 
mitment in finding new ways to do 
the job are the essential 
ingredients. If the expressed intent 
of this function is accomplished, 
today and tomorrow, Engineering 
and Services will have fulfilled an 
important role in the Air Force 
mission and met its obligation to 
Air Force people. 


C&S 


GARY VEST is a Community Planner, Air 
Base Planning and Development Branch, 
Environmental Planning Division, Direc- 
torate of Engineering and Services, 
Headquarters US 
Air Force. He holds 
a bachelor's de- 
gree from the 
University of Idaho, 
a master's degree 
in urban planning 
from the University 
of Washington and 
is a member of the 
Institute 
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Blending High Technology with 
Human Needs in the 21st Century 


| 


by Capt Michael J. Burrill, RA 





Editor’s Note: This article formed 
the basis for a speech presented by 
Col John E. Catlin, Jr., currently 
DCS / Engineering and Services, 
Headquarters US Air Forces in 
Europe, at the annual meeting of 
the Society of American Military 
Engineers, Portland, Oregon, April 
1975. The theme of the meeting 
was “2Iist Century Defense 
Facilities.” 





space ship lands. Ar- 
chaeologists from a distant gal- 
axy discover themselves in an 
American city full of architectural 
curiousities. They deduce a history 
of American architect«re which 
begins with the austere glass office 
tower and ends with the richly 
articulated brownstone.” — Roger 
Yee / Progressive Architecture 
Progress is not the same thing 
as the illusion of progress. The 
high-technology fantasyland that 
comes to mind when we think of 
the 21st Century is an illusion that 
may well occur, but we should ask 
ourselves if we really want it to. It 
is important that we learn how to 
relate defense facilities to the 
people who use them; this is 
important today, but in the year 
2000, it will be critical. 


that are headed toward 2\st 
Century thinking. The prototype 
will suggest new relationships 
between facility managers, users 
and surrounding communities. The 
more radical ideas presented may 
at first seem unrelated to our role 
as managers of defense facilities 
and services, and other ideas may 
seem mundane because of our 
basic conclusion: We can learn to 
manage 21st Century defense 
installations more effectively if we 
will only look at the past and 
present with an open mind. 











Four basic questions will be 
examined. They are: How rapid 
will change be? Will technology 
solve all our problems? Is defense 
immune from current trends? How 
should defense facility managers 
react to change? 

For those who feel insecure 
with vague ideas and insist on 
specifics, we will present a 
possible prototype 2ist Century 
defense installation later and 
examine its cost. We ' ‘ill also look 
at 20th Century defense activities 








We are accustomed to thinking 
that bigger is always better, that 
new things are better than old 
things, that faster airplanes are 
better than slower airplanes, and 
so forth. In so doing, we overlook: 
conflicting values. The information 
explosion has become so un- 
manageable that some of our most 
important 20th Century ideas are 
just now being discovered again 
with a totally different meaning. 
When Architect Mies Van der 
Rohe said “Less is more” in the 
1920s, he was thinking primarily 
about the amount of steel needed 
to support a glass tower and the 
potential of tall buildings with 
unobstructed views. Paradoxically, 
his idea became such dogma that 
we now have a world full of glass 
towers that consume more energy 
than we can afford to throw away. 

Public disenchantment with 
20th Century high technology is 
apparent almost everywhere. The 
ecology movement, clogged 
freeways, the unrest of the Sixties, 
criticisms of space and defense 
programs, and the recent rash of 
“disaster” movies, all question the 
idea that high technology is a 
synonym for progress. The Arab 


Oil Embargo really brought the 
message home to ordinary people, 
and people are now telling 
professional designers that they 
may be happier with less—small 
cars, smaller houses, facilities that 
cost less in dollars and en- 
vironmental terms. 

We cannot afford to dismiss 
disaster- movies as simply another 
Hollywood attempt to make a fast 
buck, or try to convince ourselves 
that “Earthquake” and “The 
Towering Inferno” will not hap- 
pen. In 1906, 700 people died in 
the San Francisco Earthquake, but 
a comparable quake today would 
cost 10,000 lives. In 1945, a B-25 
bomber struck the Empire State 
Building, damaging the 78th and 
79th floors and sending an oc- 
cupied elevator 912 feet below. In 
1975, it could be a C-5 and the 
World Trade Center. We are 
beginning to adjust to rapid 
change, but most of us really don’t 
comprehend how quickly both 
technology and human values will 
change between 1975 and the 21st 
Century. 











Question 1: “How rapid will 
change be?” The answer to this 
question depends, of course, on 
the year you pick. The year 2000 
is only 25 years away, like a micro- 
second in the history of the planet. 
The year 2099 is also in the 21st 
Century, five times further away. 
Picking a date may not be as 
important as projecting an 
escalation rate. Planner Charles 
Williams suggests a rate which 
appears appropriate: “The next 30 
years may be equal in scope to the 
change of the past two or three 
centuries.” 

With the resource crisis, we 


cont'd on next page 
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21st Century 


cont'd 


have tangible evidence of the 
accuracy of this prediction. 
Shortages of energy, material and 
money, caused basically by the 
population explosion and rising 
living standards, will make 
changing values mandatory. 
Understandably, opinions vary on 
the extent of the resource crisis 
and how we should approach it, 
but it is clear we have a problem 
that won’t go away. The bleak 
future some _ staid professional 
journals have implied is indeed 
scary, for example, recent articles 
entitled ‘Running Out of 
Everything” and “Life Support 
Systems for a Dying Planet.” We 
can certainly agree that some 
pretty big changes in living 
standards are needed if we want 
human life to see the year 3000. 
As Planner Williams puts it, “This 
may mean giving up certain time- 
honored privileges such as having 
as many children as we want.” 


TOTAL US ENERGY CONSUMPTION 
BASED ON CURRENT TRENDS 
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Figure 1: Total US Energy Consumption Based on Current Trends. 














“Question 2: “Will technology 
solve all our problems?” Strong 
evidence suggests that this sacred 
cow can no longer be counted on 
as a panacea, even though we 
should continue the search for 
promising high-technology  solu- 
tions. After all, prophets of doom 
have been wrong before. In the 
late 1700s, Malthus failed to con- 
sider the capability of man to pro- 
duce more food on less land for 
an expanding population. In 1950, 
known free-world oil reserves were 
predicted to last about 35 times 
annual production. Today, we hear 
the same thing. A given amount of 
coal generated eight times as 
much energy in 1970 as in 1900. 
Dr. Wilfred Malenbaum refers to 
this as the “Intensity of Use 
Coefficient” and predicts a future 
where “less materials input is 
needed for a given output.” He 
points out that US real income, 
the amount of goods per person, 
increased fivefold from 1890 to 
1970 while the work-week dropped 
from 62 to less than 40 hours. Neo- 
Malthusian predictions of when we 








will run out of each resource 
usually reflect known reserves and 
a simple projection of current 
demand and population trends, 
Figure 1. High technology may 
allow us to use this much energy 
in the year 2000 and avoid a 
drastic alteration in our living 
standards. 

The nation’s current crash 
program to explore solar energy 
illustrates the present emphasis on 
expanding supply .rather than 
cutting demand. The Air Force is 
actively engaged in the solar 
energy effort because it offers high 
yield potential at low risk. 
Assuming only 10 percent ef- 
ficiency, solar systems could 
theoretically satisfy total US 
energy demand with collectors 
covering less than 2/10 percent 
of our land area. Even more 
important, solar energy is, like 
timber, a renewable resource we 
don’t really use up. Although the 
sun will ultimately die, the 
presence of solar collectors does 
not speed the process. Leo Daly 
likens this approach to accounting 
principles. Renewable resources 
draw upon nature’s “current in- 
come” accounts while non- 


renewable resources draw upon 
nature’s “capital-income” accounts. 
Solar energy, together with 
recycling water and waste systems, 
could ultimately relieve us of 
the burden of _ centralized 
energy / resource producers and 
costly transport mechanisms to 
decentralized users. Such in- 
dividual-structure systems could 
make low-density development far 
more attractive on a life-cycle cost 
basis. Despite solar energy’s 
potential, we aren’t sure yet about 
costs or the myriad of human 
factors affecting solar energy use. 
That’s why Daly’s AIA task force 
used the statistics in Figure 1 to 
simply show what would happen if 
present trends kept up. His point 
was to stress the tremendous 











potential that designers and 
Figure 3 
ANNUAL ENERGY HEATING AND COOLING 
SIZE|SF) PER UNIT PER SF 

SINGLE FAMILY 1695 1135 THERMS 0.759 TERMS 

TOWNHOUSE 1300 896 THERMS 0.689 THERMS 

LOW-RISE APT 1140 S75 TWERMS 0.512 THERMS 

HIGH-RISE APT 650-950 «493 THERMS 0.506 THERMS 
‘NETTWAAM ASSOC MOUSE 8 NOME APR ISTS 
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ENERGY CONSERVATION IN BUILDINGS 
SUBSTITUTE FOR SUPPLY 1990 
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LEO DALY, AIA TASK FORCE ON ENERGY CONSERVATION 1974 
Figure 2: Energy Conservation in Buildings. 


life while still meeting basic needs. 
What need is more basic than 
survivability? We recognize the 
enormous inertia behind the 
basically conflicting human values 
that this notion represents: Should 
we enjoy the present, or allow 
someone else’s children to enjoy 
the future? A value turn-around of 
this magnitude may seem in- 
conceivable, accustomed as we are 
to short-range planning. Yet, 
strong economic forces have 
already set this wheel in motion 
and the last five years have turned 
the quiet environmental movement 
into an explosion. 











managers of the physical en- 
vironment have in reducing energy 
demand. 

Figure 2 shows the importance 
of energy conservation § in 


achieve a 30 percent average 
energy savings in old buildings and 
60 percent in new buildings, both 
conservative figures, potential 1990 
energy savings are equivalent to 
discovering an entirely new supply 
source. Daly’s figures are con- 
servative since they do not reflect 
significant new technological 
advances such as solar energy, and 
they assume no change in space 
standards or a host of other 
factors we define loosely as our 
standard of living. Here is where 
the human factor enters the 
equation, and here is where simple 
design and management problems 
suddenly become complex. 
Reducing demand on our 
resources is a disconcerting 
conception because many people 
assume it means we must 
automatically accept a lower 
standard. As a result, almost all 
research and development money 
is now aimed at the supply side of 
the equation. Even Daly skirts the 





buildings. Assuming that we can’ 


issue somewhat by stressing 
technological solutions to the 
demand problem that maintain life 
as it is now. We must realize that 
human factors in design will be 
even more important. If people 
learn to perceive of 21st Century 
living standards as different but 
not necessarily lower, that less 
may in fact be valued as more, 
potential resource savings are 
tremendous. 





The current wave of humanism 
in design, emphasizing basic needs 
of people, is forcing us to consider 
whether high-technology “im- 
provements” are really going to 
improve things. A few more shock 
waves like the Arab Oil Embargo 
may convince 21st Century “jet- 
setters” that smaller cars, planes, 
houses and the like may be more 
desirable because they will help 
insure the survivability of human 











Figure 4 
THE PACE OF CHANGE 
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In 1900, it may have been 
inconceivable that more than half 
of 1970 conventional US housing 
would be relatively small apart- 
ments and townhouses, or that 
even smaller ‘mobile’ homes 
would take over half of the 1974 
single family market. Regardless of 
whether people really wanted 
these changes to occur or were 
forced into them, we can expect 
inflation and energy costs to 
continue the trend, Figure 3. We 
will have to face up to unpleasant 
“facts” such as these: Large houses 
use more energy than small 
houses, detached houses more 
than townhouses, townhouses 
more than apartments. A recent 
HUD / EPA report entitled “The 
Costs of Sprawl” makes much the 
same point, addressing the full 
range of density, environmental 
and life cycle cost impacts. 

Builders are responding to the 
crisis by providing smaller houses 
on smaller lots (sometimes almost 
apartment size). They are improv- 
ing the quality of higher-density 
housing from a livability and 
energy point of view. People are 
telling us, in the marketplace, they 
no longer “need” or simply can’t 
afford 3,000 square feet, two-car 
garages, and all our technological 


trappings. For some people, 
humanistic design implies a 
rejection of materialism 


altogether. For others, wealth 
remains a goal but it is subject to 
the law of diminishing returns. 
Many people critical of the “hippie 
commune” as an extreme example 
forget they may have spent their 

contd on next page 
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21st Century 


cont'd 


happiest year in a college dor- 
mitory, occupying less space at 
lower cost than anytime since. 

What all of this means is that 
people are questioning whether 
high technology will solve all our 
problems, and many are answering 
“no.” Old values are reemerging 
everywhere, and facilities de- 
signers and managers are once 
again realizing the importance of 
understanding human values that 
differ from their own. 





Question 3: “Is defense im- 
mune from current trends?” The 
question sounds _ rhetorical, 
because we of course share the 
same world with those we are 
trying to defend, Figure 4. The 
pace of change in defense 
technology is already almost 
beyond comprehension and we 
have found that super-so- 
phisticated weapons may be too 
costly to buy, operate and 
maintain. We are beginning to opt 
for better balance, with some 
lower-performance, less-expensive 
weapons in larger quantities (such 
as light-weight fighters). The law 
of diminishing returns applies, and 
we can’t put all our eggs in one 
high-technology defense basket. 

Daily newspaper accounts from 
Southeast Asia reinforce our 
proposal that high-technology does 
not always guarantee success, 
because of the human dimension 
of warfare. A recent issue of the 
Washington Post confirms that 
high-technology defense programs 
will accordingly come under ever 
closer scrutiny on Capitol Hill. We 
are beginning to realize the im- 
portance of the “people” side of 
defense facilities and services now, 
because if people are motivated to 
work harder, we can defend the 
country more successfully despite 
declining budgets and force levels. 
We are also seeking active public 
involvement with our activities in 
such programs as the Air 
Installations Compatibile Use 
Zone (AICUZ), environmental 
statements, and comprehensive 
planning in order to coordinate 





21st CENTURY---MANAGING 
DEFENSE FACILITIES AND SERVICES 

e USE FLEXIBLE STANDARDS 

¢ CONSIDER RADICAL PROPOSALS 

« REVERSE CURRENT TRENDS 

e EXAMINE THE PAST AND PRESENT 

¢ EXPOSE UNPLEASANT FACTS 

¢ RECOGNIZE CONFLICTING GOALS 

¢ HUMANIZE DEFENSE ENVIRONMENT 

¢ CONTRIBUTE TO CIVILIAN LIFE 


¢ THINK IN THE LONG RUN 
Figure 5 





our efforts with local community 
plans. This “people” orientation 
will clearly continue beyond the 
year 2000. Then, the high-yield 
technology and information ex- 
plosion will make it even more 
important to respond to “down-to- 
earth” values. And we can expect 
to change many defense goals in 
the process. 





Question 4: “How should 
defense facility managers react to 
change?” The answers to this 
question reflect our concern with 
both human _ factors’ and 
technology, Figure 5. This idea 
checklist is hardly conclusive and 
we have already taken many steps 
in this direction. But the 2\st 
Century Defense Department will 
go several magnitudes further. 

One, we can expect flexible 
design standards and even more 
flexible facilities. Rigid definitives 
and prescriptive specifications will 
be priced out of the market. 
Facilities which adapt to rapid 











CAPTAIN BURRILL is currently assigned to 
the 8th Civil Engineering Squadron, Kunsan 


AB, Korea. He re- 
ceived his bachelor's 
degree from Princeton 
University and his 
master's degree from 
Washington University. 
St. Lovis. He is a 
Registered Architect in 
Maryland and is a 
member of the 
American Institute of 
Planners. 











changing missions, resources, and 
human values at minimum cost 
will be mandatory. The nucleus of 
this idea is found in today’s 
Turnkey housing programs, where 
we delegate major design decisions 
to “outsiders” to give them 
flexibility to adjust to a fixed 
budget. This contrasts sharply with 
conventional A-E design, where 
designs are closely controlled and 
bids frequently unpredictable. 

Two, we can expect “radical” 
20th Century proposals to be 21st 
Century facts. The compressed 
time dimension will force people 
to ask “what if’ questions. Waiting 
until an innovation is “proven” will 
become more costly than taking 
risks and accepting some failures. 
Engineers, in particular, will learn 
to escape from minor details to 
consider ‘‘what if” questions, 
recognizing that architects and 
planners need their help to make 
“crazy” ideas work. 

Three, the 21st Century will 
plan to reverse current trends, not 
project them blindly. Eliminating 
the “deterministic bias in plan- 
ning” will enable defense planners 
to turn péssimism into optimism. 
As Charles Williams puts it, “the 
plan determines the future.” 

Four, 21st Century defense 
managers will examine the past 
and present for valid ideas, 
realizing the costs of re-inventing 
the wheel. They won't be able to 
afford waiting years to discover 
carpeting, flexible and expandable 
facilities, flexible partitions and 
furnishings, coordinated planned 
communities, and humane living 
and working environments. 

Five, defense managers won't 
be unwilling to expose unpleasant 
“facts,” because they will have a 
better track record turning sup- 
posed “facts” into opinions by 
thinking creatively. 

Six, 21st Century defense 
managers won't be afraid to 
recognize conflicting goals and 
find a way around them. They will 
discover more quickly, for 
example, that desires to save 
energy and retain single-family 
privacy may be compatible if you 
are willing to accept less space. 

Seven, defense managers will 

cont'd on page 29 
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Information published here is designed to keep civil 
engineering personnel aware of late developments and 
significant trends within the career field. 
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OFFICERS JOB LIST--AF/PRE MAJCOM letter, 18 August 1975, provided a 
listing of jobs available to Air Force Civil Engineers. It was compiled by PALACE 
BLUEPRINT to give our officers more visibility of civil engineering career oppor- 
tunities and enable them to develop more comprehensive and informed career plans. 
It should enable officers to actually participate in their own career development 
and convey their desires via AF Form 90 to the Air Force Military Personnel Center. 
(See detailed article elsewhere in this issue.) 


























USE OF VERIFIERS--AF/PREN MAJCOM letter, 15 August 1975, provided guidance 
in selecting, utilizing and preparing verification reports during an investigation 
of an off-base housing discrimination complaint. Verifiers are used to determine 
if a vacancy exists when investigating a housing discrimination complaint. Veri- 
fiers are not used for the sole purpose of determining the sincerity or practices 
of an agent unless a housing discrimination complaint or a suspicion of a discri- 
minatory act has been received. 











APPROVAL LIMITS INCREASED--Minor construction approval limits have been 
increased by Congress. Maximum authority will be $400,000 (up from $300,000) per 
project. Urgency or amortization is still required for projects costing more than 
$75,000 (up from $50,000). Implementing directives will be published when the 
President signs the authorization into law. 











TEMPORARY RESTRICTION--on use of large diameter fiberglass reinforced 
Plastic pipe should be noted. Due to recent laboratory test failures, invalidation 
of QPL (Quality Product List) Listings, and need for improved quality assurance 
provisions, a moratorium has been declared on the use of fiberglass reinforced 
Plastic pipe of 12 inch diameter and larger for POL applications until new improved 
Guide Specifications are completed. 























NEW VIETNAM UNIT AWARD--Units that served in Vietnam have recently been 
awarded the Vietnamese Gallantry Cross with Palm. As a unit award, it is worn with 
a gold border (the same as Presidential Unit Citation) and ranks the Republic of 
Vietnam Campaign Medal. Check with your local CBPO Awards and Decorations section 
to see if you can wear this new award. 











TAB A-1, ENVIRONMENTAL NARRATIVE--In order to comply with the requirements 
of NEPA and CEQ, the Directors' letters dated 15 April 1975 and 11 September 1975 
established the TAB A-l and other components of the Comprehensive Plan as the data 
baseline that will be incorporated into the base planning and environmental assess- 
ment process. The TAB A-l is the basic narrative to be used by all levels of com- 
mand in the planning, preparation, development and evaluation of construction, pollu- 
tion and natural resource programs; the preparation, development and assessment of 
environmental impacts of proposed actions; and the environmental assessment decision 
making process for realignments and similar actions by the Air Staff and MAJCOM. The 
commitment of resources by the bases to accomplish (continued on next page) 
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Phase I of this program was outstanding and produced an excellent product. The 





Phase I submittals are used daily at Headquarters Air Force to assess proposed bas- 
ing actions and candidate environmental statements. The Phase II guidance has been 
mailed to bases and the narratives are due Headquarters Air Force/PREV 15 December 1975. 





ELECTRICAL ENERGY CONSERVATION--ALMAJCOM LETTER, 21 July 1975, requires 
changes in lighting design and switching requirements for energy savings. Also in- 
cluded was the requirement to check and correct site adapted plans and specifications 
for adherence to the energy-saving design levels and materials as given in AFM 88-15. 











MAINTENANCE EVALUATION PROGRAM (MEP)--Governed by AFR 66-8, the MEP offers 
an expedient, minimum cost method for test of commercially available new or improved 
equipment for Air Force adoption. After actual use evaluation on selected bases, 
approved items are placed in appropriate tables of allowance. The Civil Engineering 
Center is the focal point for civil engineering inputs to this program. For additional 
information, contact AFCEC/DO, AUTOVON 970-6213/6214. 








REDISTRIBUTION AND MARKETING ACTIVITIES--In 1973, the AFLC R&M functions 
were assumed by the DSA Defense Property Disposal Office (DPDO). AF/PRER letter, 21 
August 1975, to ALMAJCOMS, outlined procedures for Air Force to provide administrative 
and logistic support to the DPDO and assume accountability for the real property used 
by the DPDO located on Air Force installations. 











UTILIZATION OF FAMILY HOUSING--MAJCOMS have done an excellent job of reduc- 
ing downtime at turnover of family quarters. Downtime since 31 December 1973 has been 
reduced from an average of 14.9 days per move out (8.1 days for maintenance and 6.8 
days for delay in assignment) to 7.5 days (4.5 days for maintenance and 3.0 days for 
delay in assignment), as of 30 June 1975. Keep up the good work! 





SUBSTANTIAL CHANGE--Schedules for submittal and review of Military Construc- 
tion Programs (MCPs) have been substantially changed by the Budget and Impoundment Act 
of 1974. Final Congressional action is still pending on the FY 1976 MCP. The FY 1977 
MCP will be submitted to Congress for authorization hearings by the Armed Services Com- 
mittee. The FY 1978 MCP is undergoing review in OSD with approval expected in Decem- 
ber. Thus, we have three annual construction programs in process at the same time. 
This new procedure tends to lock us in on future programs much earlier than in the 
past and emphasizes the need to plan construction programs. 














BATTERY TERMINAL AND CABLE CORROSION PREVENTIVE--Preventive maintenance 
will reduce corrosion build-up on battery terminals and cable connections and help 
assure cold weather starts. A new product that will help reduce battery corrosion 
problems is now listed in the Federal Supply Schedule, Contract No. GS-00S-25919, 
item No. 194-3623. 








FAMILY HOUSING IMPROVEMENTS--From the Military Construction Authorization 
and Appropriation Acts of FY 1975, the Air Force will spend almost $30 million improv- 
ing and repairing 3,500 family housing units at 12 major installations. For FY 1976, 
it appears that $68 million will be approved for 56 locations which will improve and 
repair 4,875 units and provide energy conservation work on 39,000 units. In FY 1977, 
we hope to continue at the same level of effort. 











AIRFIELD PAVEMENT CONDITION SURVEY REPORT--is the primary means of obtain- 
ing and recording vital airfield pavement performance data. AFR 95-5 requires surveys 
to be performed every five years; 70 bases have been identified as past due. 





10 NOVEMBER 1975 ENGINEERING & SERVICES QUARTERLY 


























e Military Personnel Center has long recognized the need to 





provide officers with the necessary information concerning the 
jobs available in civil engineering. PALACE BLUEPRINT, the 
career monitor for civil engineers, has compiled a new Job 


List which spells out... 


Career Opportunities for Engineer Officers 


by Lt Col Marvin T. Howell, PE 












Have you ever been frustrated while filling out an 
AF Form 90, Officer Career Objective Statement? 


Have you ever wondered if there was an 
authorization for an officer with your Air Force 
Specialty Code (AFSC) at a particular base such as 
Eglin AFB, Beale AFB or Kirtland AFB? Have you 
ever known where all the jobs are in your AFSC and 
grade, and if it is possible for you to be assigned to a 
particular staff job at the Air Staff, major command, 
Air Force Regional Civil Engineer Office or a joint 
staff? 

The Military Personnel Center has long 
recognized the need to get information to you 
concerning the jobs available in civil engineering. 
The above questions can be answered easily now by a 
review of the new Air Force Civil Engineering Officer 
Job List, compiled recently by PALACE BLUEPRINT 
and published by the Directorate of Engineering & 
Services, Headquarters US Air Force. Maj Gen 
Robert C. Thompson, Director of Engineering & 
Services, has requested that each major command 
give this job list the widest dissemination. Check with 
your command if your organization has not received 
a copy. Commands can check with Lt. Col. Giandolfi, 
Autovon 227-4937, AF / PREMC, if additional copies 
are required to assure maximum distribution. 

A quick review of the Job List shows the myriad 
and global responsibilities of Air Force Civil 
Engineering. Civil engineers are located in 27 
countries or territories and manage a $17 billion ($55 
billion replacement cost) physical plant at 220 op- 
erational locations. Their jobs range from strategic, 
tactical and contingency mission support to research 
and development, from teaching at the Civil 
Engineering School and US Air Force Academy to 
military assistance programs and serving on joint 
/ combined staffs. The base to staff opportunities, 
Figure 1, afforded us are tremendous for career 
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development opportunities. Civil engineering officers 
can develop the staff capabilities needed to fill our 
most senior responsible positions. We have found it 
essential that civil engineering officers maintain 
recency in base activities by serving at least three out 
of any nine years at base level. 


COLONEL REQUIREMENTS 

Colonel authorizations vary from Base Civil 
Engineers (BCEs) at our largest installations to key 
staff responsibilities such as division chiefs at major 
command or in the Directorate of Engineering & 
Services, Headquarters US Air Force or as a 
command engineer (DCS /E&S, major command). 
Figure 2 shows the percent of colonel requirements 










Figure 2: COLONEL 


MAJCOM and Air Staff 
BCEs de alae Page 


pee 





for staff and BCE level assignments. Colonel 
assignments are managed by the Assistant for Colonel 
Assignments in the Pentagon. Any questions con- 
cerning colonel assignments should be directed to 
Maj John Wood, AF / DPOD, AUTOVON 227-1766. 


LIEUTENANT COLONEL REQUIREMENTS 
Lieutenant colonels will normally be assigned to 
positions that heavily emphasize broad managerial 
responsibilities. Excellent examples of the current 
types of assignments for lieutenant colonels include 
project officer on a $300 million construction project 
in Saudi Arabia, Deputy Commander of a RED 
HORSE Squadron, Civil Engineering Center Deputy 
Commander, and USEURCOM Civil Engineering 
Staff Officer. Numerous other lieutenant colonels or 
lieutenant colonel selectees are serving as BCEs on 
both large and medium bases (overseas and CONUS) 
and on staffs (Air Staff, major commands and 
joint / combined). Figure 3 shows the percent of total 
requirements by level of assignment. 


contd on next page 
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Figure 3: LIEUTENANT COLONEL AUTHORIZATIONS 


%ot Total Requirements 


Air Staff 7.1% 
Joint/ Combined Staff 6.1% 


3.6% 
Headquarters 29.9% 

22.6% 
O&M Chief 18.0% 
Programs Chief 5.4% 
. & Constr. Chief 2.8% 


1.7% 
Center 2.8% 


100.0% 


' 
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MAJOR REQUIREMENTS 

Although the base to staff opportunities for 
majors are 52 to 48 percent respectively, Figure 4, 
the result is an approximate 50 / 50 base / staff mix 
using majors in lieutenant colonel jobs. 

Squadron Commander and BCE opportunities for 
majors are limited (7.7 percent) but we have in- 
creased that opportunity by placing several out- 
standing senior majors in medium or small bases. A 
large opportunity exists for majors to serve as the 
Chief, Operations and Maintenance, and Chief, 
Programs Branches. Both of these jobs are essential 
to making you viable for increased responsible 
assignments in civil engineering at all levels. The 
myriad responsibilities of majors are also vivid in the 
Job List ranging from applied research at the Civil 
Engineering Center and Air Force Weapons Labor- 
atory, to performing community planning activities 
and programming project duties at Air Staff and 
major command staffs, from Engineering Operations 
Officers on our RED HORSE teams, to mainstream 
responsible jobs in the Base Civil Engineering 
organizations. 


CAPTAIN REQUIREMENTS 

A check on base to staff opportunities, Figure 5, 
shows that both are available, with the base op- 
portunity running three to one ahead of staff. Even 
so, approximately 65 percent of all our captains have 
received a staff job by their 10th year in Air Force 
Civil Engineering. But, the number of base jobs gives 
captains the opportunity to obtain the vital base level 
experience necessary prior to serving in a staff job. 
Captains today are serving on a worldwide basis in 
jobs that again show the versatility of the Air Force 
Civil Engineering officer. 

Captains are;performing as station engineers on the 
Alaskan AC&W sites, charged with the day to day 
maintenance and programming _ responsibilities, 
supervision of the heating and power plants, and 
snow removal and fire protection operations. These 
officers are basically miniature BCEs. Also, we have 
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captains serving in RED HORSE squadrons, at the 
Civil Engineering Center and SAMSO, as Contractor 
Monitors (TRCOs) in Spain and at Thule, Greenland, 
as instructors at the US Air Force Academy and Civil 
Engineering School, on the Air Staff, in Scotland or 
Spain working on the G-3 Staff of a Navy Con- 
struction Battalion or in an Army Corps of Engineers 
District Office in Colorado Springs, Colorado (both 
jobs in our current Army / Navy Exchange Program) 
or in an AFIT program leading to a master’s degree 
in an engineering or management discipline. 


LIEUTENANT REQUIREMENTS 

Sixty percent of our lieutenant jobs are in the 
Engineering and Construction area, Figure 6, where 
officers get essential design or construction 
management experience. Development of a sound 
technical experience base as a lieutenant is highly 
important in that as rank increases and you become 
more involved in the management area but you may 
have to fall back on the technical experience you 
gained as a company grade officer making 
engineering decisions. Check the captain jobs also 
since approximately one-half of you will get the 
opportunity to serve in a captain authorization. Your 
success as an Air Force Civil Engineer will rest 
significantly on a balanced engineering education and 
your motivation to seek a variety of challenges. You 
can anticipate a variety of roles for professional 
development rather than a continuous role of design 
engineer. The area of responsibility ranges from fixed 
aircraft support facilities to real property en- 
vironmental support facilities, much like an airport 
engineer and a city manager combined. 


UPDATES WILL BE PERIODIC 


The Civil Engineering Officer Job List was 
developed to: 

®Provide more detailed information on the types 
of jobs found in Air Force Civil Engineering, and 

¢ Assist officers to participate more actively in 
their individual career development. 
The listing was structured to show authorizations only 
and no attempt is made to indicate if positions are 





Figure 4: MAJOR AUTHORIZATIONS 
% of Total Requirements 


Air Staff 5.3% 
Joint/ Combined and Miscellan- 
eous Staffs (IG, Center / Labs 10.6% 
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Figure 5: CAPTAIN AUTHORIZATIONS 
% of Total quar. 4 
2% 





Air Staff 
Miscellaneous Staffs 8.7% 
MAJCOM Headquarters Staff 17.4% 
BCE 3.7% 
Base O&M 4.7% 
Base Programs 3.2% 
Base Program Development 10.1% 
Base Planning 1.1% 
Base E&C 4.7% 
Base Engineering and Design : 28.4% 
Base Construction Management =~ 4.7% 
Base IE 10.4% 
RED HORSE 2.7% 
100.0 % 





presently filled or vacant. The Job List is not in- 
tended to be used as a “shopping list” of job 
openings, but rather a useful tool to assist you in 
determining the types of jobs desired in the future 
and to reflect those jobs more accurately on your AF 
Form 90. Recognize that monthly changes in 
authorizations make this list extremely time-sensitive. 
Periodic updates of the Job List will be furnished as 
authorization changes warrant re-publication. 


PREPARATION OF AF FORM 90 


You will not necessarily be assigned to any 
particular job because it is on your Career Objective 
Statement. However, you will definitely be con- 
sidered for that job. Fifty-one percent of all our 
officers desire to go to four states: California, 
Florida, Colorado and Texas; however, only 24 
percent of our jobs are there. The Job List shows we 
have “super jobs” in other locations; therefore, give 
us a wider choice to work with and let us match your 
aspirations closer to Air Force requirements. 
Assignments are based upon a person/ job match. 
Figure 7 shows some of the areas considered in 
achieving this match. 

Specific assignments are made as a result of 
many variables. Let’s review a few that you should 
know. 

One: You must be available for the assignment. 





Figureé6: LIEUTENANT AUTHORIZATIONS 
% of Total Requirements 





Air Staff 0.0% 
Miscellaneous Staffs 4.5% 
MAJCOM Headquarters 0.1% 
Base CE (FAC 4400) 0.1% 
Base O& M 0.1% 
Base Programs 0.0% 
Base Frogram Development 12.4% 
Base Planning 3.0% 
Base E&C 3.4% 
Base Engineering and Design §3.1:°% 
Base Construction Management 7.3% 
Base IE 10.0% 
RED HORSE 6.0% 

100.0% 





ENGINEERING & SERVICES QUARTERLY 


Normally, to move in the CONUS, a person must 
have two years on-station. To move from CONUS to 
overseas, a person must have at least one year on- 
station. If overseas or on a controlled tour, such as 
the Pentagon, Civil Engineering Center, etc., 
“available” means DEROS or date the controlled tour 
is over. 

Two: The job you desire must be open when you 
are available. 

Three: You must meet the person / job match and 
also be acceptable to the major command or gaining 
organization, such as Air Staff, OSD, etc. 

Four: To be assigned to a CONUS job, you must 
not be overseas eligible (long or short tour). 

Five: If an overseas requirement is being filled, 
then your volunteer status or overseas eligibility must 
be considered. 











MAN JOB 
Past performance : 
Experience | Level 
Education Responsibilities 

need MATCH {4 

penned sess Education requirements 
Overseas/remote vulnerability ; ; 
Equal career opportunity | Experience required 


Assignment Goal: “Right engineer or architect in the right job 
at the right time.” 








Figure 7: Assignments Based on a Person / Job Match. 


Six: Manning requirements of your present 
organization are considered, such as, deep positions 
or key jobs as BCE, etc. In these cases, we must 
identify a replacement prior to reassigning you. 

Therefore, if replacement is not readily available, 
then we may have to delay your availability in order 
to assure the organizational mission is accomplished. 

PALACE BLUEPRINT’s major objective is to 
develop competent, motivated and_ enlightened 
engineers and engineer managers while, at the same 
time, meeting the Air Force mission requirements. 
We will continue to strive for the improvement of 
career development opportunities for our officers, 
but a giant step is to let you know where the jobs 
are. 

Prior to submitting your AF Form 90, review the 
Job List and assess both your short and long range 
goals. If necessary, contact us after this step and we 
stand ready to assist you in planning your career. 


COLONEL HOWELL is a Career Management 
Staff Officer and the PALACE BLUEPRINT 
team chief at the Air Force Military Per- 
sonnel Center, Randolph AFB, Texas. He 
earned his bachelor's degree in mechanical 
engineering from Mississippi State and his 
master's degree in industrial engineering 
from Pittsburgh. He is a _ registered 
Professional Engineer in Alabama and a 
member of several professional societies. 
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Efficient operation and control of utilities in the Combat 
Operations Center Complex within Cheyenne Mountain is 
critical to the accomplishment of NORAD's mission. How the 
mission will never be impaired by utility problems is through 


the use of the... 





The North American Air Defense Command’s 
(NORAD’s) Combat Operations Center (COC) 
Complex within Cheyenne Mountain, south of 
Colorado Springs, Colorado, is served by a 
sophisticated utility system. Since the complex is 
located completely underground over a four and one- 
half acre area, efficient operation and control of util- 
ities are critical to the accomplishment of NORAD’s 
mission. This mission involves continuous aerospace 
surveillance plus detection, determination of intent 
and warning of attack by hostile aircraft or missiles. 

Through its vast communications network, 
detection facilities and computer complex, NORAD’s 
COC receives, evaluates and stores information fed to 
it by its surveillance network. From here, emergency 
alerts can be flashed immediately to key govern- 
mental agencies and tactical commands issued to air 
defense units throughout the continent. Both life and 
equipment support systems depend upon the utilities 
being in full operation. In conjunction with an ex- 
pansion of the utility system in Cheyenne Mountain, 
a fully automatic Central Supervisory Control System 
(CSCS) will be installed. The CSCS will provide the 
“command and control” necessary to insure that the 
complex mission will never be impaired by utility 
problems. 

All utilities for the complex are provided from 
sources within the mountain itself. Upon completion 
of the utilities expansion contract, electrical power 
will be supplied by six 1750 KW vapor phase diesel 
generators with a total capacity of 10,500 KWs. Air 
conditioning for the buildings will be accomplished 
primarily with four centrifugal water chillers rated 
between 230-290 tons. Removal of heat from the 
diesel engine cooling water will be accomplished by 
three absorption chillers with a capacity of 300 tons 
each. Steam for the absorption chillers is supplied by 
the engines. Heat rejection for the air conditioning 
system is provided by six 600 ton Baltimore Air Coil 
Cooling towers. Exhaust air from these towers is 
mixed with the diesel engine exhaust gases to lower 
the temperature of the gas / air mixture and prevent 
spalling of rock in the exhaust tunnel. 

The complex also has its own supply of domestic 
water (1,500,000 gallons), industrial water (4,500,000 
gallons) and fuel oil (500,000 gallons). These reser- 
voirs are essential should the complex assume a 
“button up” condition. In addition, there are 58 one- 
of-a-kind blast values to protect the complex from the 
effects of shock waves. All incoming air for the 
complex flows through 18 intake blast valves and all 


14 NOVEMBER 1975 
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Figure 1: DELTA 2000 Block Diagram. 


exhaust air flows through 24 exhaust blast valves. 

With completion of the new power plant, the 
diesel engines from the old power plant will be 
removed to provide space for the absorption chillers. 
The initial concept for the new power plant called 
for the complete replacement of the old 
mechanical / electrical control board. However, the 
physical space required, complexity and cost 
justified even more the need for a CSCS in place of 
the Mechanical / Electrical Control Board. 

The system selected for use in Cheyenne 
Mountain was the Honeywell Digital Electronic 
Leased-line Two-wire Automation (DELTA) 2000 


‘series. The DELTA 2000 will provide environmental 


automation in NORAD’s Cheyenne Mountain 
Complex (NCMC) by doing the following: 

e Gather important operating information such as 
temperatures, humidities, energy consumption and 
run-time data needed for intelligent facility 
management. 

e Display this information at a single, central 
location so the operator knows what is going on 
anywhere in the complex. 

e Adjust the condition of remote equipment 
either by executing individual decisions or by 
automatically carrying out a preprogrammed series of 
commands. 

e Warn the operator with an alarm indication 
when something goes wrong. Usually, prompt 
corrective action can be taken from the console or 
the operator can dispatch a maintenance crew to the 
problem area. 

The Honeywell DELTA 2000 system consists of a 


ENGINEERING & SERVICES QUARTERLY 








Lanral Suparulsory, 














L(t) e114 (21) | or 








a el “ip 
Figure 2: DELTA 2000 equipment located in the NORAD 
Cheyenne Mountain Complex power plant control room. 


central console, a coaxial-cable trunk, and remote 
data-gathering panels as required for the installation. 
The console contains a central processor, a visual 
address and data display, an operator’s mode-control 
and point-selection keyboard, and output printers as 
required to record alarms and log data. The central 
processor provides continuous processing of data 
from the remote panels to annunciate and display 
new alarms. Interface and control for manual 
requests of address and data display, summary-mode 
display, and remote commands are also provided. 

The two-wire coaxial cable trunk provides the 
communications link between the central processor, 
and the remote data-gathering panels (DGPs). 
Through the two-wire transmission system, the 
central processor scans, demands data, and sends 
command messages to the remote panels. Data from 
the remote panels is sent back to the central 
processor on the coaxial cable. The remote DGPs 
monitor and control remotely located equipment 
under the direction of the central processor. When 
addressed, the remote panels transmit the status of 
field equipment back to the central processor. The 
remote panels also provide interface to change the 
mode of operation of remote equipment by the use of 
command signals from the central processor. A 
computer may be added through a standard interface, 
permitting computations, the use of management 
information programs, a separate computer output 
printer, and on-line real-time optimized control. 
Figure 1 illustrates the DELTA 2000 in a block 
diagram. 

Use of the DELTA 2000 in the NCMC will be to 
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the maximum extent possible. This underground 
complex has a utility system unlike any other in the 
Air Force. The DELTA 2000 provides control and 
instrumentation for the atmosphere analyzer system, 
the radiation monitoring system, the blast valve 
controls, the smoke purge system, the waste heat 
recovery system, the engine exhaust spray water 
system and the facility pressurization control. The 
DELTA 2000 also provides controls of all other more 
common utility system elements such as the cooling 
tower air purge system, chilled water system, building 
air handling units and the exhaust temperature 
system. The foregoing are only a sample of the 
multitude of systems and points the NCMC DELTA 
2000 will survey. Figure 2 shows the DELTA 2000 
equipment located in the NCMC new power plant 
control room. The DELTA 2000 will pay for itself by: 

e Conserving manpower because endless walking 
tours are no longer needed to adjust equipment. 

¢ Reducing operating costs through optimum 
starting and stopping of heating, lighting and air 
conditioning devices. Daily savings may be as much 
as 10 percent of fuel and power costs. 

e Extending equipment life because equipment 
that runs only when it’s needed, lasts longer. 

eForestalling breakdowns—problems are spotted 
while they are still small and manageable. An im- 
mediate alarm allows corrective action with minimal 
interruption of service. 

¢ Protecting building and utilities 24 hours a day. 

Installation of a CSCS in NORAD’s Cheyenne 

Mountain Complex provides an excellent example of 
the broad capabilities of supervisory control 
technology for the rest of the Air Force. Valuable 
experience and information will result from 
NORAD’s operation of its CSCS. Foremost, though, 
will be a more efficient and flexible management of 
the utilities in one of the United States’ most im- 
portant facilities. CaS 
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Many supervisors at all levels of Civil Engineering 
Management have expressed concern about the base 
level Industrial Engineering activity over the past few 
years. They question whether the Industrial Engineer 
contributes to the Base Civil Engineering activity and, 
if so, whether his contributions justify his existence. 

To determine what the Industrial Engineer’s role 
in a Civil Engineering Squadron should be, one needs 
to look at the current civil engineering organization. 
Civil engineering constantly develops new programs 
designed to better manage the limited civil 
engineering resources and to provide managers with 
current, accurate information. Procedures such as the 
Base Engineer Automated Management System 
(BEAMS), the In-Service Work Plan and the Con- 
troller Concept are examples of management systems 
that have been developed with the expressed goal of 
improving the civil engineering activity. 

Where does the Industrial Engineer fit into this 
management-oriented activity? Currently, he is 
responsible for monitoring the effectiveness of civil 
engineering management, for quality control ac- 
tivities, and for perhaps the most emphasized 
responsibility, completion of Level III studies, where 
a Level III study is defined as an analysis procedure 
used to identify and solve major problems existing 
within the Base Civil Engineering organization. AFM 
LE LT 


The Industrial Engineer should be the 
in-house management consultant for 
the Base Civil Engineer and his staff. 
lf he is providing the service, he is 
worth far more than three times his 
salary, and he is certainly doing 
more than just being an in-house IG. 


a NS TT 
85-38, Civil Engineer Management Review, goes fur- 
ther to state that these problems will require de- 
tailed analysis procedures and should incorporate 
the use of various industrial engineering techniques 
and cost analysis methods using the basic problem- 
solving steps such as “identify the problem,” “gather 
data,” etc. Civil engineering directives also state that 
the Industrial Engineering Branch is a staff function 
which should provide management assistance to the 
Base Civil Engineer (BCE) and his staff, serve as a 
management consultant to functional managers, 
monitor the effectiveness of management systems, 
identify the need for management improvements and 
develop recommendations for those improvements. 
With that intended role in mind, let us consider 
what the Industrial Engineer should be and is capable 
of doing for the civil engineering base level function. 
First, he should be performing the stated role. He 
should be monitoring civil engineering management 
and conducting industrial engineering work center 
assistance visits. However, these visits should not be 
fault-finding inspections in which the shop is simply 


“written up.” Instead, the visits should be made in 
order to assist the managers in obtaining the in- 
formation they need to make good decisions and to 
solve problems that arise. In addition, the Industrial 
Engineer should be studying the accounting, 
budgeting, supply, programming and other systems in 
order to determine whether the existing procedures 
are using civil engineering resources effectively or if 
there are better or more economical means of em- 
ploying resources required to accomplish the civil 
engineering mission. During the last several years, 
there have been indications that the Industrial 
Engineers are being used in these areas. For example, 
the Industrial Engineering Management Review Study 
Crossfeed Program indicates that studies investigating 
these problems are being conducted worldwide. 
Furthermore, during numerous’ conferences, 
Industrial Engineers from all commards have in- 
dicated that they are now being asked to evaluate 
many civil engineering management systems in order 
to determine if the programs are serving their in- 
tended functions. Queries from the Headquarters US 
Air Force Civil Engineering Staff regarding the ef- 
fectiveness of the Recurring Maintenance Program 
are being directed to the Industrial Engineer; also, 
the base level branches are being asked to evaluate 
the Controller Concept, to question the current 





How to Effectively Use 
the Industrial Engineer 


by Capt J. T. Baker 





BEAMS, and to find out if these management 
procedures are functioning as designed. It appears 
that the Industrial Engineer is finally being asked to 


‘judge those systems that look great in theory but may 


prove to have numerous limitations. 

Since there are indications that the Industrial 
Engineering Branch is performing useful functions 
and is, in fact, getting the opportunity to provide 
base level managers with the information they need 
to make sound management decisions, one wonders 
why there were and still are many individuals 
questioning its usefulness. Apparently, most of the 
confusion has resulted from trying to develop a 
means of evaluating the Industrial Engineering 
function. At first, the dollar payback procedure 
which has been somewhat effective in industry was 
used and the results were not very favorable. At 
many bases, the savings and/or cost avoidance 
derived from studies conducted by the Industrial 
Engineering staffs simply did not meet the established 
standard of three times their salaries. There were 
several problems associated with that evaluation 
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procedure and its use led to erroneous conclusions. 
First, the procedures did not consider the com- 
position of the Industrial Engineering staff and, 
secondly, they did not give the staff credit for much 
of the work that they did accomplish. 

The first problem requires little discussion. Since 
the Industrial Engineer function was new, the 
problem of assuring that qualified personnel were 
assigned to the section soon became apparent and 
lack of trained technicians prevented many branches 
from meeting the standard. While considerable 
emphasis has been placed on this deficiency, good 
training courses and careful manning practices are 
still required to insure that the branches have the 
capability to perform their duties and any evaluation 
procedure used must take this factor into con- 
sideration. The second problem was a little more 
complex, since in many cases, the studies being 
performed by the branches did not lend themselves 
to readily identifiable cost savings and thus were not 
considered by the former evaluation procedure. 
Considering these shortcomings, it was apparent that 
the payback evaluation technique does not give the 
Industrial Engineer all the credit that he deserves. 

A formal decentralized Civil Engineering 
Management by Objectives program has been 
developed. This program emphasizes the Industrial 
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Engineer’s systems responsibilities and the need to 
evaluate such areas as the supply and transportation 
systems and related activities that support the civil 
engineering function. However, even with this new 
program some will still feel that the Industrial 
Engineer is only an in-house IG and therefore 
conclude that he has very little to offer the base level 
activity. With this in mind, it appears that the 
problem still exists of trying to convince some of the 
individuals who are evaluating the branch’s per- 
formance as well as some base level civil engineering 
staffs that there is more to an Industrial Engineer 
than a time study expert. These individuals have to 
be shown that the base level Industrial Engineer is 
more than a cost reduction advocate and/or a 
quality control inspector. The only way to convince 
them is for the BCEs and their staffs to use the 
Industrial Engineer as intended and for him to 
provide the services that they require. 

The base level Industrial Engineer must take it 
upon himself to evaluate the many management 
procedures that are wasting valuable manpower, 





money and resources. Deficiencies must be identified 
accurately, and fully examined and documented, and 
he must then provide solutions to the problems or 
recommend alternative methods of performing the 
task being studied. After the study has been con- 
ducted, the civil engineering staff must take the 
recommendations, evaluate them and decide whether 
to adopt or reject them. If the new procedure or 
problem solution is adopted, the BCE must do more 
than simpiy sign the report; the recommendations 
must be implemented. All too often the report is 
simply signed, filed and nothing is accomplished. 

This type of ineffective follow through not only 
negates the effectiveness of the Industrial 
Engineering staff, but it also prevents the civil 
engineering organization from improving. Another 
common practice that too often hinders the ef- 
fectiveness of the Industrial Engineering branch is the 
“pass the buck” concept of management. For example, 
a study may indicate that a certain section is simply 
not performing its required duties. The BCE and his 
Management Review Committee cannot be satisfied 
with merely giving the report to the section and 
expecting a letter in return verifying that the situation 
has been corrected. Instead, the report should be 
used by the BCE staff as a means of identifying a 
problem that they must insure is corrected. However, 
if the BCE and his staff treat the report as just 
another piece of paper that needs lip service and 
filing, the efforts of the Industrial Engineering Branch 
will be rendered useless; those questioning its value 
will be correct—for the Industrial Engineering 
Branch can only recommend alternate methods of 
resolving a problem; it cannot manage the 
organization. In essence, the Industrial Engineer 
should be the in-house management consultant for 
the BCE and his staff. If he is providing this service, 
he is worth far more than three times his salary, and 
he is certainly doing more than just being an in-house 
IG. The usefulness and value of the Industrial 
Engineer is only limited by the desire of BCE 
managers to improve operations. It is his customers 
who determine his worth, not the volume of studies 
completed or the dollar savings recorded. 

In conclusion, everyone should consider the 
following prior to judging the Industrial Engineer. 

1. Don’t make the mistake of simply using the 
amount of money saved by an Industrial Engineering 
staff as the sole indication of its worth. 

2. Don’t assume that the Industrial Engineer 
simply does work method studies and time studies. 

3. Don’t consider the base level Industrial 
Engineering Branch as simply the quality control 
activity. 

4. Don’t load the Industrial Engineer down with 
non-Industrial Engineering work. 

5. Do expect him to evaluate the Controller 
Concept, BEAMS and other systems to determine 
whether they are what they are cracked up to be. 

6. Do expect him to provide managers with 
alternative solutions to civil engineering problems. 

7. Do use him as a consultant and do listen to 
his recommendations and do back him up. (Z&S| 
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The full span quality control for 
aviation fuels from the refinery 
through transportation, storage and 
dispersing systems was considerably 
improved by construction of the. . . 





First Self-cleaning 
Aviation Fuel Tank 


in Military History 


by Walter Will 


For many years, vertical un- 
derground fuel storage tanks were 
built from wrought iron steel 
plates, having a relatively flat 
bottom of maximum 2% percent 
slope. Tank roof support columns 
consisted of “H” beams; bottom 
steel plates were rectangular in 
shape and were welded in place by 
the lap welding method. Interior 
of the tank shell was supported by 
“H” type channel iron members. 

The tanks had to be internally 
cleaned every three years, or more 
often, depending upon the amount 
of sludge and rust that had 
collected on the tank bottoms. 
Tank cleaning and vapor freeing 
operations are hazardous and 
costly, and could only be per- 
formed by highly specialized 
personnel. In addition, while tanks 
were down for the time-consuming 
cleaning process, the operational 
readiness of the fuel storage and 
dispensing system was always 
reduced. 

Over the last 10 years, the Air 
Force design for underground fuel 
storage tanks has been steadily 
improving; however, no person has 
ever been inside the tank while the 
tank was being filled with fuel, to 
check and observe the ef- 
fectiveness of the tank design, 
particularly its water and _ par- 
ticulate matter removal charac- 
teristics. 

To reduce cortosion inside the 
normally rusty steel surfaces of 
fuel storage tanks and to improve 
the cleanliness of the fuel, 
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Interior view of the first self-cleaning, 31,500 barrel tank. 


Headquarters US Air Force 
authorized in 1967, for the first 
time, the internal coating of the 
bare and rusty steel surfaces. In 
many instances, because of the 
lack of proper _ technical 
specifications, inexperienced job 
site supervisors and methods of 
selecting contractors, the internal 
coating on many existing and new 
fuel storage tanks failed at several 
Air Force installations around the 
world. 

Special efforts made by US Air 
Forces in Europe (USAFE) with 
Supreme Headquarters Allied 
Powers Europe (SHAPE) and 
North Atlantic Treaty Organi- 
zation (NATO) _Internation- 
al Staff in 1969, resulted in the 
development of the NATO Doc- 


JP 4 fuel flows into the first self-cleaning tank in military history. 








ument AC/4-M / 24, “Techni- 
cal Guidance for Design and Con- 
struction of POL Installations 
on NATO Airfields,” being up- 
graded to provide internal coat- 
ings for operational jet fuel stor- 
age tanks. During the appli- 
cation of the epoxy type coating 
material in several existing tanks, 
it was determined that any sharp 
edges on the lap welded joints or 
edges of the “H” beam columns, 
or rough welded joints, would 
create problems in attaining 
sufficient coating build-up to the 
desired thickness of eight mils (200 
microns) or in preventing coating 
peeling. 

Standard technical specifica- 
tions for internal coating of fuel 
storage tanks are in use by USAFE 


ENGINEERING & SERVICES QUARTERLY 

















and Ministry of Defense (MOD), 
Germany, which contain rigid re- 
quirements for surface prepara- 
tion and coating application. 
To date, over 200 tanks have been 
coated without a single coating 
failure. 

During 1971, because of 
frequent tank cleaning re- 
quirements in one underground 
and coated 10,000 barrel jet fuel 
tank, it was decided to determine 
the validity of the current tank 
design for removing water and 
contaminants. The decision was 
made to have a man with full 
protective clothing and an air 
breathing hose mask, actually 
enter the tank while fuel was being 
pumped into it, to observe the 
flow characteristics of the in- 
coming fuel. The author—for lack 
of experienced volunteers— 
decided to undertake this haz- 
ardous task himself. With full 
safety gear, he entered the tank 
and the pumping operation was 
started. 

During the initial entry of the 
fuel into the tank, it was observed 
that only a part of the water and 
contaminants in the incoming fuel 
was draining down to the center 
sump at the tank bottom. Most of 
the water and contaminants in the 
fuel was being retained in the 
outer perimeter of the tank 
bottom at the butt welds and 
buckled areas, and was not 
gravitating down to the center 
sump. This proved an earlier belief 
that changes made in the original 
design of a 10,000 bbl tank were 
not sufficient to achieve a proper 
drainage effect. Therefore, im- 
mediate steps were taken to 
change the original design for the 
construction of 34 each large 
underground vertical storage tanks 
for NATO’s USAFE bases in 
Germany. The German MOD, 
responsible for the execution of 
this large program, agreed with the 
author to incorporate the USAFE 
findings and recommendations into 
the design. The most significant 
changes were as follows: 

¢ Fabricate a steel tank bottom 
by the butt welding method, using 
pie-shaped steel sections in 
combination with standard rec- 
tangular steel plates. 
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Three year accummulation of sludge 
removed from the bottom of a tank. 


*Use tubular support columns 
instead of the “H” beams. 

*Provide a minimum five 
percent slope of the tank bottom 
down to the center sump. 

e Construct center sump large 
enough so that it has a minimum 
depth of at least 20 inches, to 
permit accumulation of water and 
particulate matter. 

e Provide an electrically driv- 
en deep well type sump pump 
with a suction intake as close as 
possible to the sump floor, but not 
further away than two inches from 
the floor. 

The first tank of this new 
design ever constructed was 
completed at Ramstein AB, 
Germany, in March 1975. This 
tank of 5,000 cubic meters (31,500 
barrel) capacity is considered to 
be a “self-cleaning” type as it will 
not require internal cleaning again 
except for minor wipedown during 
the periods the tanks are down for 
internal tank coating and ap- 
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purtenance inspections. 

During the initial filling of this 
tank with JP-4, the author stood 
on the tank bottom and observed 
the drainage effect until the entire 
sloped bottom was covered with 
fuel. It was observed that the 
newly adopted design with the five 
percent sloped bottom assures that 
any water and particulate matter 
contained in the fuel will drain to 
the center sump. From there the 
water and particulate matter can 
be pumped out with the sump 
pump into a nearby slope tank. 
This new underground tank design 
has been incorporated in the 8 
January 1975 issue of AFM 88-15, 
Chapter 14, Paragraph 14-16C and 
in the Air Force definitive 
drawings AW78-24-31. Fur- 
thermore, the NATO Military 
Agency for Standardization, 
Aviation POL Handling Equipment 
Working Party, during its 6th 
meeting in Den Haag, Netherlands, 
April 1975, adopted this new 
underground tank design and has 
amended the design criteria 
document. 

The following are the main 
advantages of this new tank design 
versus previously built tanks: 

® Hazards of the cleaning and 
gas freeing operations are virtually 
eliminated. 

© Cost of cleaning is practically 
eliminated and can be ac- 
complished strictly with in-house 
personnel. 

eIt reduces chances of a 
potential pollution problem. P 

*Internal tank coatings will 
last longer since sharp edges on all 
internal structural members have 
been eliminated. 

*Operational readiness of 
these storage tanks will be im- 
proved because there will be 
virtually no “down-time” required 
for cleaning. 

In summary, USAFE is 
justifiably proud of its efforts in 
leading the Air Force and NATO 
to a new generation of “self- 
cleaning” fuel storage tanks to not 
only attain lower tank main- 
tenance costs, but also insuring the 
foremost goal of “Full Span 
Quality Control” to assure clean, 
dry fuel being dispensed to Air 
Force aircraft. (2&S| 
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The continued decline in financial resources and 
the downtum of the economy has made it in- ' 
important to defend the ap- 
propriateness of projects. Hill AFB developed a 
system which determines the propriety of any | 


creasingly 


single requirement, and it's called . . . 


Project Propriety Matrix 


by Lt Col William M. Shaw, Jr, and Robert K. McKenzie, PE 


“This item is authorized by ___..” 

This time honored statement has been frequently 
used to justify requirements and the related ex- 
penditures to satisfy the requirements. In view of the 
continued decline in financial resources and the 
downturn of the economy, it became increasingly 
important to defend the appropriateness of projects. 
In late calendar year 1974, it was suggested that the 
Base Civil Engineer (BCE) at Hill AFB, Utah, develop 
a system or procedure which would provide the 
capability of determining the propriety of any single 
requirement and then evaluate it in relation to other 
requirements. Development of the system was 
assigned to the Civil Engineering Division. 

The first item was to define the problem by 
pondering the following questions: “What constitutes 
project propriety or appropriateness? How do we 
ensure that projects are proper, and better yet, that 
our austere resources are applied to our most urgent 
requirements? How do we establish project priorities 
and by what system or method? Do we have a system 
that is defendable?” 

In researching the answers to these questions, it 
was evident that all current priority systems boiled 
down to an AFR 85-1 category I, II, III and IV 
procedure. These broad categories did not offer a 
satisfactory method of placing requirements in 
priority, and a new approach was needed. The simple 
approach developed consists of the objective 
evaulation and establishment of a numerical rating 
for each project. This was done by value rating seven 
critical parameters that define appropriateness of 
projects. The approach was defendable, fairly easy to 
apply, and constituted a rational and viable technique 
to determine project priority and propriety. The 
following describes the development of the technique 
and its application in brief. 

TASK ONE: Determine what parameters the 
projects should be sensitive to in order to determine 
propriety. Since each command, base and 
organization has a basic mission to accomplish, the 
mission parameter was naturally selected as a prime 
propriety indicator of first importance. It was also 
recognized that certain other qualities affect the 
ability to accomplish this mission such as security, 
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safety, fire protection and environmental con- 
siderations. The fact that the world faces an energy 
shortage necessitated the selection of an energy 
conservation parameter. Since the Air Force was 
comprised of people, and the mission was ac- 
complished with people, an indicator of their welfare 
and morale was imperative. The cost of maintaining 
and operating facilities and equipment has always 
been a major factor considered in economic studies. 
Since this area was the “bread & butter” function of 
the BCE, it was justifiably selected as a propriety 
parameter. Economics have traditionally played an 
important role in project propriety. In summary the 
following parameters were judged to best define 
propriety: (1) mission; (2) security, safety, fire 
protection, environment; (3) energy conservation; (4) 
welfare and morale; (5) operation and maintenance 
cost reduction; (6) productivity; and (7) economics. 

TASK TWO: Select a set of descriptive terms. 
These terms would establish the degree of impact on 
each of the parameters to facilitate the later selection 
of a numerical rating. Those chosen were: no impact; 
limited impact; moderate impact; significant impact; 
and critical impact. 

TASK THREE: Determine the relative weight (by 


_percentage) of the seven parameters to ensure 


project propriety. The following were selected: 
mission* 25 percent; security, safety, fire protection, 
environment: 10 percent; energy conservation: 10 
percent; welfare and morale: 7 percent; operation 
and maintenance cost reduction: 16 percent; 
productivity: 16 percent; and economics: 16 percent. 
Based on this weighing, specific numbers were 
selected for each parameter, and the matrix table was 
completed, Figure 1. 

TASK FOUR: Develop some criteria to facilitate 
the application of the propriety matrix. This criteria 
was developed as a general guide to arrive at a 
consistent and uniform application of the matrix. 

The mission parameter was the most important 
item and had to be reviewed in two ways: What was 
the impact on the overall mission of the base, and on 
the mission of the specific component? Since each 
project should contribute in some manner to the 
overall mission, its cancellation or deferrment should 
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have some negative impact on mission. The problem 
was to quantify this impact, namely: no impact: no 
effect on mission; limited impact: estimated 1 to 25 
percent degradation of mission; moderate impact: 
estimated 26 to 50 percent degradation of mission; 
significant impact: estimated 51 to 75 percent 
degradation of mission; and critical impact: estimated 
76 to 100 percent probability of mission failure. 

The next parameter was evaluated on the 
probable impact on any of four major areas of 
concern, namely: security, safety, fire protection or 
environment. Many projects have been prepared to 
solve one or more of the factors in this parameter, 
and the deferrment of the project necessitates an 
inherent risk. This parameter was scored on the basis 
of this risk: no impact: no effect; limited impact: 
estimated 0 to 25 percent risk probability; moderate 
impact: estimated 26 to 50 percent risk probability; 
significant impact: estimated 51 to 75 percent risk 
probability; and critical impact: estimated 76 to 100 
percent risk of the feared event happening. 

Energy conservation was considered a prime area 
for evaluation, particularly in the area of major 
utilities—gas, electricity, water and steam. Since a 15 
percent energy conservation effort was requested of 
the Air Force, the following scoring was selected: no 
impact: no effect on energy conservation; limited 
impact: estimated savings of up to 1 percent; 
moderate impact: estimated 2 to 8 percent savings; 
significant impact: estimated 9 to 14 percent savings; 
and critical impact: estimated savings of 15 percent 
or more. 

The welfare and morale parameter was considered 
a barometer of the “people problem” which generally 
affects each project. When a project that solves 
“people problems” has been delayed or deferred, 
then the problem may become an issue and has a 
specific detrimental effect on the morale of per- 
sonnel. Because of the austerity of resources, all 
people projects cannot be accomplished, and 
therefore, each commander must live with some risk 
of this issue surfacing. This parameter attempts to 


score this risk: no impact: no effect on 
morale / welfare; limited impact: 0 to 25 percent 
probability of becoming an issue; moderate impact: 
26 to 50 percent probability of becoming an issue; 
significant impact: 51 to 75 percent probability of 
becoming an issue; and critical impact: 76 to 100 
percent probability of becoming an issue which will 
adversely affect the mission. 

The reduction of annual operating costs has been 
a continuing Air Force goal and no system would be 
complete without this economic oriented parameter. 
Maintenance and repair projects have always been 
justified on the basis of avoiding future extensive 
replacement costs. The parameter was scored as 
follows: no impact: no cost reduction; limited im- 
pact: estimated 1 to 10 percent cost reduction; 
moderate impact: estimated 11 to 24 percent cost 
reduction; significant impact: estimated over 25 
percent cost savings; and critical impact: failure to 
implement the project will result in the immediate 
expenditure of funds exceeding $50,000. 

Productivity was very difficult to determine and 
score, since output has always been a difficult item to 
quantify. The parameter was scored as follows: no 
impact: no effect on productivity; limited impact: 
estimated 0 to 8 percent increase in productivity; 
moderate impact: estimated 9 to 17 percent increased 
productivity; significant impact: estimated 18 to 24 
percent increased productivity; and critical impact: 
estimated 25 percent (or over) increased productivity. 

The economics parameter was only second in 
importance to mission, but continues to play an 
increasingly important role in the rating of projects. 
The apparent continued austerity and intense 
competition for the project dollar requires a rational 
approach to determine the economics of the project. 
The Military Construction Program (MCP) has used 
this parameter for about the last four years to 
prioritize this major construction program. This 
parameter was rated on the concept of the 
profitability index and the payback period. The 

cont'd on next page 





Figure 1: CIVIL ENGINEERING PROJECT PROPRIETY MATRIX 
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PARAMETER NO IMPACT IMPACT IMPACT IMPACT IMPACT 

1. MISSION 0 1-10 11-20 21-30 31-40 

2. SECURITY, SAFETY, FIRE 0 1-4 5-8 9-12 13-15 
PROTECTION, ENVIRONMENT 

3. ENERGY CONSERVATION 0 1-4 5-8 9-12 13-15 

4. WELFARE & MORALE 0 1.3 4-6 7-8 9-10 
“PEOPLE PROBLEMS” 

5. OPERATION / MAINTENANCE 0 1-6 7-12 13-18 19-25 
COST REDUCTION 

6. PRODUCTIVITY 0 1-6 7-12 13-18 19-25 

7. ECONOMICS 0 1-6 7-12 13-18 19-25 
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Matrix cont’d 


profitability index and payback period have been 
defined as: 
Profitability Index — present value of annual savings 
present value of net investment 
Payback period = net investment - one time savings _ 
annual savings 

In applying the above terms, the time value of 
money should be used (usually 10 percent) and care 
taken not to overstate savings just to make the 
project appear more attractive. The private sector 
relies on this parameter as the main factor in capital 
expenditure decisions. Although this parameter was 
aimed at major and / or minor construction projects, 
it can be applied as well to maintenance and / or 
repair projects. The parameter was scored as follows: 
no impact: other requirements dictate; limited im- 
pact: profitability index (PI) of 1.0 to 1.1 with a 
payback of over 10 years; moderate impact: PI of 1.2 
to 1.5 with a payback period of 6 to 10 years; 
significant impact: PI of over 1.5 and a payback 
period of 3 to 5 years; and critical impact: PI of over 
1.5 and a payback period of less than 3 years. 

The project propriety matrix was applied to the 
FY 1975 Ogden Air Logistics Center O&M program 
by a committee of Civil Engineering Division 
engineer managers and programming personnel. 
Figure 2 shows a sample of the project priorities 
obtained from applying the propriety matrix. 

CONCLUSION: This technique is certainly no 
panacea for decision making, but it represents a new 
and viable management tool to facilitate in the 
decision making process. The technique can be 








COLONEL SHAW is the Base Civil Engineer 
oat Hill AFB, Utah. He received his 
bachelor's degree in industrial engineering 
from North Carolina State University and his 
master's degree in engineering 
management from St. Mary's University, 
Texas. He is a@ member of several 
professional societies. 


ROBERT McKENZIE is the Total Programmer 
for the Civil Engineering Division, 2849 Air 
Base Group, Hill AFB, Utah. He earned his 
bachelor's degree in civil engineering from 
Utah State University and his master's 
degree in engineering administration from 
the University of Utah. He is a registered 
Professional Engineer in Utah. 


applied to all projects from in-house and service 
contracts to the MCP. Levels of appropriateness can 
be established which greatly enhance buy and no buy 
decisions. A quote by the Air Logistics Center 
commander at Hill AFB summarizes it well: “The 
scrutiny and criticism being directed to the budget of 
the Department of Defense also demand our 
prudence. We can’t expect our community neighbors 
to support our efforts if they see evidence of 
“lavishness” or “plush living” as they conduct 
business with us. Our image must remain that of 
essentiality and we must assure that it is strongly 
maintained and not tarnished.” (Z&S| 





Figure 2: FY-75 FORCE PROGRAM7. MINOR CONSTRUCTION ALTERATION 


As of 26 Feb 1975 
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our limited resources. . . 





“Management is the biggest challenge Air Force people face today. We have a 
continuing requirement for ever-better managers, and we are rewarding these people 
with responsible positions and higher rank. The foundation of our success as a deterrent 
force is not going to be determined by ‘flying and fighting,’ but by how well we manage 


—Secretary of the Air Force John L. McLucas, 


in a recent University talk 
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Editor’s Note: As a result of what many of you, the readers, suggested in the 
recent Readers Survey, here is a new department that we hope to publish con- 
tinually in the issues to come. It has one objective for being in existence: To 
provide you with the means to openly discuss and expound your views, con- 
troversial or otherwise, on how engineering and services people can better per- 
form any of their duties in Engineering and Services. It is a forum, a place where 
you can offer your feelings concerning any plan, project, program, system or 
activity that deals strictly and only with Engineering and Services. The editorial 
staff will honor all inputs; however, those who participate must remember that 
the staff will insist upon constructive criticism that is backed up with 
authoritative, meaningful suggestions on how a problem can be corrected. Those 
who want to use the department just for complaining, need not bother to submit 
their gripes. 

Finally, we request that those of you who either agree or disagree with what is 
published, should write to the editor and your comments will be published in the 
following issue. The objective is to provide a ‘’Point’’ and ‘’Counterpoint’’ view on 
the subject matter under discussion that may lead to improving the way we do 
business. Let’s hear from you. 
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e Foremen, superintendents and 
even the O&M Chief have no 
incentive to try to follow the IWP. 
They get no recognition for 
complying with the IWP, but they 
do get a pat on the back for 
quickly taking care of a “hot” or 
“command interest” project. These 
projects usually disrupt the IWP. 

So, who are we trying to kid 
with an IWP? Very few people 
understand it and even fewer try 
to comply with it. However, the 
concept is still valid and we need 
to make it work for us rather than 
have it always be a burden. 

Perhaps it’s time to make a few 
minor modifications in the system 


Is the IWP Concept No Good? 


® Most people (including several 
BCEs) don’t understand the details 
of the IWP system. (This problem 
is enough to down the concept.) 

eThe person who_ usually 
“develops” the IWP is a low 


Did you ever stop to think that 
maybe, just maybe, the In-Service 
Work Plan (IWP) concept of doing 
business is no good? I first got this 
feeling several years ago when I 
tried to evaluate compliance with 


the IWP. I have not yet found 
anyone who could do it, and I 
have not been able to evaluate 
compliance myself. 

There is no doubt that in 
theory the IWP concept should 
work but perhaps the concept is 
too large and complex to use in 
actual practice. There is also no 
doubt that the IWP is a constant 
IG write-up. Either it is “poorly 
developed” or it is “not complied 
with.” I really don’t understand 
these write-ups and I’m not sure 
the IG does either, but they are 
trying to tell us that something is 
wrong. 

After trying to decide in my 
own mind what is wrong with the 
IWP concept, I have concluded 
that it doesn’t work very well for 
several reasons: 
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ranking individual who is not in 
the mainstream of the decision 
making process. The IWP pro- 
grammer tries to develop a good 
IWP, but based on the limited 
information available to him and 
constant changes in priorities, his 
efforts are futile. 

¢ Nobody has any confidence in 
the IWP (including foremen) 
because it is poorly developed, it 
changes too quickly, nobody tries 
to follow it, etc., etc.... 

eThere are no_ required 
meetings each month where the 
BCE and branch chiefs must 
“approve” the IWP. They can 
meet if they wish, but there is no 
regulation requiring them to sit 
down together and decide which 
priority work to include and if the 
programmed man-hours are okay. 


of doing in-service work, if for no 
other reason, so those of us who 
must use the system understand 
what we are doing. We could start 
by doing away with the concept of 
an IWP and even the term “IWP.” 
The next thing we could do is 
focus our attention on smaller, 
more understandable, more 
realistic work programs that can 
be “managed” such as, the service 
call program, the _ recurring 
maintenance program, the FAST 
program, the Hopper program, the 
MC work order program, the 
M&R work order program, the 
IWP Job Order program, the 
SMART program, the housing 
renovation program, the appliance 
maintenance program, the utility 
plant operations program, the 
refuse program, the entomology 
program, the grounds maintenance 
program, etc. These programs are 
important parts of the IWP, as we 
know it today but we don’t usually 
think of it that way. They are 

cont'd on next page 
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IWP cont'd 


small enough parts that a person 


can understand them and 
hopefully be able to manage them. 


The next thing I would do is 
put one person in charge of each 
of these programs. I would have a 
“Service Call Manager,” a “RMP 
Manager,” etc., who would be the 
resident expert on his particular 
program. He would see that all the 
programming, planning and 
scheduling were done correctly 
and on time. He would know all 
there is to know about “his” 
program. For example, the 
“Service Call Manager” would 
have to know: 

eWhich shops normally do 
service calls? 

® How many calls can be ex- 
pected each month by O&M cost 
center? 

e How many calls were actually 
received each month by O&M cost 
center? 


®*The exact status of each 
service call from receipt until 
completion? 

eHow many manhours should 
be programmed each month by 
O&M cost center? 

*How many manhours were 
expended each week and each 
month by each cost center? 

*Which facilities required the 
most service calls? 

®*What types of work are 
usually done as service calls in 
each shop? 

®How many service calls didn’t 
get done within two days and why? 

® How many service calls are in 
job stoppage for materials and 
when materials are expected in? 

eHow well are our customers 
satisfied with the service call 
program? 

eWhat improvements need to 
be made in the service call 
program? 

The “Service Call Manager” 
would be required to develop and 
defend his service call program in 
a monthly meeting. He would have 





to compete with other program 
managers for shop manhours. The 
BCE would be required to make 
the final decision as to manhour 
allocations and priority work that 
must be accomplished. 

This approach to planning and 
scheduling in-service work is not 
much different from the way we 
do it now. However, instead of 
focusing our attention on 
scheduling an O&M cost center 
(shop), we would focus on the 
scheduling and accomplishing the 
work to be done—which is more 
important. With a _iittle 
imagination, this approach to 
managing the in-service work force 
can be used at any base in the Air 
Force without increased manning. 
This approach might even be 
understandable to those who need 
to use it. We may even be able to 
measure compliance with each 
program that makes up the “IWP.” 
I think it’s time we admitted that 
the IWP concept isn’t working so 
some improvements can be made. 

—Maj Fred Rochez, PE 
CINCPACAF / DEMI 





78% of Lieutenant Colonels Selected for Permanent Rank 


Ninety lieutenant 
engineering career 


colonels 


in the civil 


field were 


selected for 


promotion to the grade of permanent lieutenant 
colonel by a selection board convened on 23 
June 1975. All officers in the permanent grade 
of major with a date of rank of 31 December 


1970 or earlier were eligible for consideration. 


It is significant to note that of the 116 
officers eligible for promotion, 90 were selected. 
This represents a promotion percentage of 78 
which is higher than the line of the Air Force 
percentage rate which was 75. 





Allison, Thayer W. HQ Command Greenwood, Edwin L. ADC Myers, Franklin W. HQ Command 
Amau, RobertR. SAC Grice, Robert H. ATC Myers, George F. Systems Command 
Ashley, Wendel! R. Systems Command Hale, Jerry W. TAC Newsom, Ronald A. ATC 
Atchley, Jimmie O. USAFE Hall, EariR. TAC Nicholson, Robert L., Jr SAC 
Ballif, Bruce B. HQ USAF Hampton, John A. AFLC Noonan, Richard A. SAC 
Bond, Geraid E. HQ Southern AF Harlan, Maurice R. TAC Pearman, John D. Systems Command 
Bryant, Warren A. HQ USAF Hurst, Gerald B. TAC Pope, Dallas H. HQ USAF 
Butier, Samuel L. SAC Husbands, Herman H. PACAF Price, John C. ATC 
Callahan, Joseph T., Jr MAC Johnson, William J., til PACAF Reding, John J. SAC 
Chumard, Robert L. AFLC Karnes, John H. USAFSS Rutiand, George L., Jr HQ USAF 
Clark, Zack C. Systems Command Kent, Richard B. HQ USAF Sachs, Sumner S. DAA 
Conkling, Davis B. ATC Kinder, Morris B. AFE Scheloske, John J. ADC 
Conry, James M. SAC King, Norwood J. PACAF Shaw, William M., Jr AFLC 
Crandall, Donald C. ATC Kopf, John R. Systems Command Shook, Tom M. HQ USAF 
Cunningham, John T., Ii! HQ USAF Korzep, David A. AU Skillen, Marvin L. AU 
Cusick, Paul B. SAC Krueger, Ear! L. SAC Smink, Cari R. PACAF 
Dantzier, Gerald T. ATC Lawler, Wayne E. HQ Command Smith, Christopher C., Jr AFE 
Diessner, Oscar G., Jr MAC Lewis, John C., Ili MAC Spurrier, Donald L. MAC 
Doderer, Ear! S. USAFSS Lorey, Richard W. MAC Strait, Ernest D. PACAF 
Drablos, Donald S. SAC Martin, James D. AFE Tagliareni, Russell J. SAC 
Easton, Lester E. AFE Martin, William C. Systems Command Tate, George R. PACAF 
Edwards, John R., Jr SAC Martino, Salvatore F. SAC Thompson, Raymond E. HQ USAF 
Farnsworth, William W. AFE McClellan, Paul E. PACAF Towne, Richard W. PACAF 
Ferrell, Robert O. HQ USAF McFarlane, Raymond E. H@ Command Turner, Richard D. SAC 
Francis, George F. HQ Command Medeiros, Raymond R. HO Command Tuttle, George G. MAC 
Freeman, Albert M. AU Mediey, Porter N., Jr SAC Vander Wey, ClarenceE. PACAF 
Furukawa, Stanley Y. PACAF Milam, Earl F. Systems Command Wachter, Paul G., Jr AFE 
Garove, Eugene ATC Moffitt, Richard E. SAC White, Alford M., Jr TAC 
Garrett, Lewis E. AAC Mol, Hendrick D. AFE Yamada, Hisad TAC 
Glenn, Lioyd F., Jr Systems Command Munsie, Lawrence, Jr MAC Yow, Bobby G. AAC 

Zeeck, Richard C. AFE 
24 NOVEMBER 1975 ENGINEERING & SERVICES QUARTERLY 











Worth 





Noting 


NSPE offers Home Study 
Course for PE Exams 


The National Society of Profes- 
sional Engineers (NSPE) has intro- 
duced a complete home study pro- 
gram designed to prepare engineers 
for registration or Engineer-in-Training 
examinations. The new program, 
sponsored by the Professional 
Engineers in Industry division of 
NSPE, is called PEX-Prep. It is fully 
accredited by the National Home 
Study Council. 

The PEX-Prep material is intended 
to provide a review rather than teach 
basic engineering. The engineer is 
presumed, by education and ex- 
perience, to have some proficiency in 
all subjects covered. Courses, covering 
both basic and advanced areas of 
engineering, are based on actual 
problems taken from state 
examinations or sample problems 
provided by states in all areas of the 
country. Courses include structures; 
general science; and mechanical, 
electrical, civil and chemical 
engineering review. 

For further information on PEX- 
Prep, contact: NSPE / PEX-Prep, 2029 
K St., N. W., Washington DC 20006. 


Officers May Volunteer 
for CES Assignments 


Air Force Civil Engineering officers 
who are interested in an assignment as 
an instructor in the Civil Engineering 
School, Air Force Institute of 
Technology, Wright-Patterson AFB, 
Ohio, may volunteer by means of the 
special duty assignment preference 
section in AF Form 90. Interested 
officers should contact PALACE 
BLUEPRINT for further information. 

The Civil Engineering School has a 
few vacancies each year to replace 
faculty members who are completing 
their tours as instructors. Officers who 
possess master’s degrees in any 
engineering discipline and have ap- 


Guide to P.E. Examination Dates 


This chart shows the months in which each state 
holds its Professional Engineer examinations. It 
should be noted that state examining boards reserve 
the right to change dates at their discretion. 
(Reprinted with permission of the McGraw-Hill 
Book Company.) 


JULY 
AUG 
SEP 
OCT 
NOV 
DEC 


JAN 
FEB 
MAR 
APR 
MAY 

| JUNE 





ALASKA 
ARIZONA 
NTN 
CANAL ZONE 
COLORADO 
CONNECTICUT 


DELAWA 
DISTRICT OF COLUMBIA 
a 














KENTUCKY 
LOUISIANA 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
TA 
MISSISSIPPI 
MONTANA 


NEVADA 








___ NEW JERSEY 
NEW YORK 
NORTH DAKOTA 
~ OKLAHOMA‘ 
PENNSYLVANIA 











RHODE ISLAND _ 
SOUTH DAKOTA 

TEXAS 

UTAH 








VERMONT 











_ WASHINGTON 
WEST \ i 
WwW I — 


*No set time for examinations. 















































proximately six to 10 years Air Force the Deputy Director, Civil Engineering 
Civil Engineering experience should School, AFIT / DE, Wright-Patterson 
contact PALACE BLUEPRINT and _— AFB, Ohio 45433. 
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USAFA instructor challanges a class made up of SAC civil 
engineers to find the answer to a problem. 

In an effort to bolster continuing 
education for its civil engineers, 
Strategic Air Command has come up 
with a program that offers several 
advantages. It involves... 





by Capt J. H. Markey, PE, and Capt J. M. Smith, PE 


26 NOVEMBER 1975 





Acknowledging that the current avenues available 
for continuing education of personnel in the field 
were useful and valuable, but not sufficient, the 
Headquarters Strategic Air Command (SAC) Civil 
Engineering Professional Development Committee 
determined that a new approach was needed to 
augment existing programs. The Committee con- 
cluded that the means to accomplish this approach 
was a joint SAC / US Air Force Academy (USAFA) 
continuing education program. In essence, it would 
involve bringing the classroom to the student. 

The overall objectives of continuing education are 
to: 

*Review and update technical skills in an 
engineer's primary discipline, and 

*Broaden an engineer’s capabilities by studying 

in other disciplines. 
Because of today’s ever changing and expanding 
technology, there is little doubt concerning the need 
for all engineers to meet these objectives. This is 
especially true in an organization such as SAC Civil 
Engineering. The increased efficiency and versatility 
resulting from continuing education significantly 
enhance the capability of the command to ac- 
complish its diverse engineering tasks with fewer 
resources. Also, state-of-the-art knowledge in many 
areas, such as the energy crisis and the environment, 
would allow rapid and effective response to changes 
in priorities. Therefore, the need for a continuing 
education program is there; how this need can best 
be satisfied posed a problem. 

Civil engineering personnel can obtain continuing 
education through several means. The best known is 
the Civil Engineering School, Air Force Institute of 
Technology, Wright-Patterson AFB, Ohio. Another is 
by individual study and by organized in-house classes 
taught by base personnel. These last two methods are 
cost effective; however, the effort invested has not 
been sufficient due to individual or organizational 
lethargy, the pressure of the daily workload and / or 
the lack of confidence on the part of the individual. 
Formal short courses and seminars presented by 
outside military and civilian agencies have overcome 
some of these obstacles and have filled some of the 
gap in continuing education. But the travel and 
tuition expenses and lost time associated with 
bringing the student to the classroom have restricted 
participation. Also, these outside courses may not be 
tailored to the needs of a particular base. The 
problem then was how to provide more formal, 
tailored continuing education courses for more SAC 
engineers at lesser expense and with less lost work 
time. 

The solution proposed by the SAC Professional 
Development Committee was to send qualified 
engineering instructors from the USAFA to SAC 
bases during the summer months when cadet classes 
are not in session. This would provide professional 
level continuing education to a greater number of 
SAC engineers at home. Also, the proposal 
necessitated travel and per diem funds for the in- 
structor only; therefore, minimal costs would be 
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involved. Classes could be conducted during part of 
the day, leaving the participants free to perform 
normal duties during the remainder of the day. Thus, 
the Department of Civil Engineering, Engineering 
Mechanics, and Materials at the USAFA reacted 
favorably when SAC civil engineers presented their 
proposal and the SAC / USAFA continuing education 
program was born. 

In October 1973, a letter was sent to each Base 
Civil Engineer in SAC to determine interest in the 
program and solicit suggestions for specific and 
general course subjects. By December, responses 
were received and they were generally enthusiastic. 
Five bases were selected for Phase I of the program 
based on two criteria: stated interest and geographic 
location relative to major cities and universities. In 
order to provide the most remote bases the first 
opportunity, Loring, Malmstrom, Minot, KI Sawyer 
and Andersen AFBs were selected. USAFA per- 
sonnel reviewed the list of courses requested by these 
bases and dec‘ded to offer three: Structural Analysis 
and Design, Environmental / Sanitary Engineering 
and Soil Mechanics / Foundation Engineering. 

In early 1974, the USAFA received lists con- 
taining the names and disciplines of the students in 
each course at each base. There was a cross section 
of civil, architectural, structural, mechanical and 
electrical engineers, and a few engineering 
technicians. Because the educational and experience 
backgrounds of these personnel varied greatly, the 
task of determining the level and content of the 
course was difficult. It was decided to present the 
courses at a fundamental level and to make the 
content extensive. This would allow each student to 
meet one of the objectives of the continuing 
education program. For example, in the structures 
course, a structural engineer could review and update 
his skills in depth while a mechanical engineer or an 
engineering technician would receive a solid in- 
troduction to the fundamentals of structural 
engineering. The extensive content would permit the 
courses to be tailored in the field to the particular 
interests and capabilities of personnel at each base. 

Several other decisions were made concerning the 
make-up and operation of the courses. Classes would 
be conducted four hours per day, at a time con- 
venient to the particular base. The structures course 
would run for two weeks and the other courses for 
one week each. Various methods of presentation 
would be used depending on the material, the in- 


CAPTAIN MARKEY was an instructor in the 
continuing education program while 
Assistant Professor of Civil Engineering at 
the US Air Force Academy. He is now 
assigned to the 7400th Civil Engineering 
Squadron, Sembach AB, Germany. A 
graduate of the Academy with a bachelor's 
degree in civil engineering, he earned his 
master's degree in structural engineering 
from the University of Illinois. He is a 
registered Professional Engineer in 
Colorado. 





ENGINEERING & SERVICES QUARTERLY 





USAF A instructor introduces an engineering problem to a 
class made up of civilians, officers and enlisted personnel. 


structor and the students. Although homework would 
not be assigned and tests would not be given, student 
participation would be encouraged through the 
discussion of example problems. The latest code 
criteria and design techniques would be emphasized. 
Practical applications would be stressed to reinforce 
the theories and principles taught. Working within 
these parameters, the instructors prepared the course 
outlines and notes. 

The structures course would cover the classical 
hand methods of determinate and indeterminate 
structural analysis, working stress design of steel 
beams, columns and connections in accordance with 
the 1969 American Institute of Steel Construction 
specifications, and ultimate strength design of 
reinforced concrete beams, slabs, columns and 
footings in accordance with the 1971 American 
Concrete Institute code. The environmental course 
would consist of an overview of air pollution, solid 
waste disposal and water related problems. This 
would be followed by more detailed coverage of 
wastewater treatment and analysis, including 
monitoring parameters, sedimentation, biological 
processes, sludge handling, tertiary treatment and 
process upgrading techniques. The soils and foun- 
dations course would include a review of the basic 
engineering properties of soils with applications to 
practical field problems, such as settlement and 
bearing capacity, earth pressure against retaining 
walls, pile foundation types and design procedures, 
and special considerations for structures on expansive 
clays. 

cont'd on next page 


CAPTAIN SMITH was the Strategic Air 
Command Civil Engineering project officer 
for the continuing education program 
discussed in this article. He is currently 
assigned to the Environmental Planning 
Division and also serves on the Command's 
Professional Development Committee. 
He holds bachelor's and master's degrees 
in civil engineering from the University of 
Notre Dame. He is a registered Professional 
Engineer in Nebraska and a member of 
several professional societies. 
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While the instructors developed the courses, SAC 
coordinated base support requirements, allocated 
funds to pay the instructors’ TDY costs, and firmed 
up the exact dates for the courses. By 10 June 1974, 
all plans and preparations were complete and the first 
classes began at KI Sawyer, Malmstrom, Minot and 
Andersen AFBs. Classes were conducted throughout 
the summer months and when the last session in 
structural analysis and design was completed at 
Loring AFB on 6 August, six instructors had taught 
11 complete courses: five in structures, four in en- 
vironmental and two in soils and foundations. Student 
participation included 58 for structures, 50 for en- 
vironmental and 22 for soils and foundations. Classes 
averaged 12 students. Base personnel appreciated the 
opportunity for the continuing education program 
and enthusiasm ran high. 

The concept of bringing the classroom to the 
student offers an attractive financial advantage as 
evidenced by the cost of the SAC/ USAFA joint 
venture. The entire summer program cost SAC $3,339 
in travel and per diem expenses for the instructors. 
The average costs per course and per classroom hour 
were approximately $304 and $10.50 respectively. 

Based on the combination of student enthusiasm 
and the reasonable costs associated with Phase I, the 
program was repeated during the summer of 1975. 
Using the same general procedures and guidelines, 
courses in structural analysis and design, en- 
vironmental engineering, and soil mechanics foun- 





dations were scheduled at Fairchild, Kincheloe, 
March, Plattsburgh, Offutt and Vandenberg AFBs. By 
29 August when the last session in soils was com- 
pleted at Plattsburgh AFB, nine instructors had 
taught 11 courses. 

The 1975 summer curriculum consisted of five 
structures courses attended by 72 students and three 
sessions each in environmental engineering and soils 
attended by 45 and 32 students respectively. The 
average class size of 14 was slightly higher than 
during Phase I. Travel and per diem costs for the 
instructors at $3,422 was almost identical to that for 
1974. However, there was one major difference 
between Phases I and II. 

Late in 1974 during Phase II planning, 
arrangements were made with the US Military 
Academy at West Point to use their instructors for 
three of the classes, while the USAFA taught the 
remaining eight sessions. This concept not only 
helped achieve the objectives of increased continuing 
education, but added a new source of instructors for 
the east coast bases and provided an inter-service 
information exchange which was highly beneficial for 
both the Air Force and the Army. 

Based on the enthusiastic response of the students, 
the USAFA instructors and the SAC staff, the 
program has been a tremendous success. Adding this 
response to the relatively low costs involved, it is safe 
to assume that the initial objective of providing more 
continuing education with less lost work time was 
more than met. In the future, SAC will continue to 
face the challenge and meet the need for continuing 
education of its engineers through the initiative of the 
SAC staff and the cooperation of the military 
academies. Z&S 





One to two quotas a year, on a 
space available basis, have been 
announced for civilians (GS-9 or 
above) working in the civil 
engineering career field (55XX) to 
attend the Air Force Institute of 
Technology (AFIT) Graduate 
Facilities Management Program at 
the School of Systems & Logistics, 
Wright-Patterson AFB, Ohio. The 
Graduate Facilities Management 
Program leads to a master of science 
degree in facilities management. The 
program of study is similar to 
management programs offered by 
many universities but it is unique in 
that the entire program is designed to 
equip graduates to function as senior 
managers in Air Force Civil 
Engineering. 

Prerequisites for this program are 





(— Quotas Established for Civilians to Attend ) 
AFIT Graduate Course 


a bachelor’s degree in engineering, 
physics, chemistry, geodetic science 
or math. Satisfactory completion of 
either the Graduate Record 
Examination (GRE) aptitude test or 
the Admission Test for Graduate 
Study in Business (ATGSB) is 
required. 

Classes start in June and August. 
The duration of the program is 12 
months. 

Applicants should send two 
transcripts (one official) from each 
college attended and a copy of the 
test report of the ATGSB or GRE to 
AFIT /RRE, Wright-Patterson AFB, 
Ohio 45433. Selection will be made on 
the best qualified basis. For further 
application instructions, refer to 
AFM 50-5. 
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21st Century 


cont'd 


learn to humanize living and 
working environments to increase 
productivity as well as make 
people happier. This implies 
greater emphasis on factors such 
as design variety and creating a 
“sense of place.” 

Eight, defense managers will 
accept enthusiastically their new 
dual role as both defenders of and 
contributors to civilian life. 
Economic factors will play a 
decisive role here as redundant 
civilian / military functions are 
eliminated. Costly defense 
research and development will be 
justified for both defense and 
civilian use if new discoveries are 
quickly and consistently applied to 
solve social problems. The defense 
budget will remain adequate as 
defense managers show they can 
get things done that benefit 
mankind in peace as well as war. 

Finally, 21st Century defense 
managers will learn that long-run 
thinking is more livable as well as 
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suggests a total life-cycle cost 
approach to facility planning, 
design and management. The 21st 
Century approach will encompass 
not just the cost of buildings, but 
also people and resources. When 
these new inputs are added to 
long-run costs, it will be much 
easier to justify higher initial costs 
that give us greater livability as 
well. 

Now that we have proposed 
answers to four basic questions 
about the 21st Century, we need to 
ask if some of these ideas can be 
applied today. The author recently 
performed a one week “what if” 
study of a typical Air Force base. 
Although he found “suburban 
sprawl,” some of it was very 
livable, humane family housing, 
very good sprawl that would cost 
$100,000 per unit to replace. With 
some exceptions, mission facilities 
were another story, generally 


occupying inefficient, obsolete, 
scattered structures. 
The “what if’ study showed 


some surprising results. 

e All existing missions could be 
accommodated in an _ attractive, 
coordinated, energy-efficient 
complex of facilities. 


eThe complex required 25 


same missions; unnecessary or 
duplicate functions could be 
eliminated. 


*Savings in streets, parking, 
utilities and energy were 
astounding. 


*On-base commuting time 
could be virtually eliminated. 

e Projected manpower and 
operating savings totalled roughly 
15 percent of the annual base 
budget. 

¢These annual savings would 
permit such a project to be built 
to very high construction stan- 


dards, with annual savings ex- 
ceeding the 20 year “mortgage 
payment.” 


This proposal was intentionally 
extreme and might not be 
politically feasible today, but all it 
did was to apply commonplace 
20th Century planning principles 
to a defense installation. Would 
such a project yield a more 
livable, humane environment? The 
kinds of facilities that might be 
considered can be found on our 
college campuses, in our smaller 
towns, and on some of today’s 
defense installations. Our proposal 
is that in the 21st Century, we will 
go beyond engineering for things 
to design for people. If not sooner. 
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The Air Force Civil Engineer seal which had graced 
the front cover of this publication since the first issue 
in 1960, is no longer applicable since the Directorate 
of Engineering & Services was established on 17 
August 1975. 

Over the years, the seal had found favor with civil 
engineering personnel world wide. Now that the new 
Directorate has been established, it stands that a new 
seal which is indicative of the engineering and ser- 
vices functions is in order. 

Here is an opportunity for any member of the 
Engineering and Services community to make a 
lasting contribution to the Directorate. We are 
requesting that readers submit their ideas for the 
design of a new seal that best represents the coming 
together of engineering and services. 

What is requested is a seal that portrays the 
mission of engineering and services. It can be highly 
individualized or symbolic, but must be significant in 
that it will show the advantages of engineering and 
services as a lasting partnership for the benefit of all 
Air Force people. Engineers, architects, services 
specialists, NCOs and airmen—everyone—can submit 
their ideas. There is no limit on how many designs 
you can submit. Ideas need not be completed in 
finished artistic form. Sketches are acceptable. 

There will be no prize offered. If your idea is 
selected, you will have the honor of having your idea 
picked for world wide use. 

Send your name and address along with your 
entry to the Editor, Air Force Engineering & Services 
Quarterly, AFIT / DEJ, Wright-Patterson AFB, Ohio 
45433. A tentative deadline date of 1 February 1975 
has been set. An announcement will be made when 
the final decision is made. 
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